Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 




Boston 
Medical Library 



8 THE Fenway 




s ' 



^ 



\. 



PROCEEDINGS 



Ip^i 



OF THE ^6 



$1^ 



American society of 
biological chemists 



Organization — New York City, December 26, 1906 
First four meetings — Washington, D. C, May 8-9, 1907 



Volume I 
No. 1 



^-■ 






.?14 .1)08 




Edited by the Secretary 
NEW YORK, JULY 1, 1907 



CONTENTS. 

Page 
On the establishment of the American Society of Biological Chemists. 

(Reprinted from Science, xxv, p. 139, 1907) i 

Articles of agreement effecting the organization and provisional govern- 
ment of the American Society of Biological Chemists 5 

Names and addresses of the charter members of the American Society 
of Biological Chemists 7 

Classified list of members of the American Society of Biological 
Chemists 10 

Proceedings of the Washington meetings (1-4) of the American Society 
of Biological Chemists, May 8 and 9, 1907 : 

Names of the authors of the communications 12 

Scientific programs 13 

Abstracts of papers. (Reprinted from the Journal of Biological 
Chemistryy iii, p. vii, 1907) 17 

Names of the members present at one or more of the meetings 52 

Abstract of the executive proceedings 53 



Officers and Council of the American Society of Biological Chemists 

President — R. H. Chittenden. 
Vice-President — ^John J. Abel. 
Secretary — ^William J. Gies. 
Treasurer — Lafayette B. Mendel. 

Council — John J. Abel, R. H. Chittenden, Otto Folin, William J. 
Gies, Walter Jones, Waldemar Koch, John Marshall, Lafayette B. Mendel, 
Thomas B. Osborne. 



Reprinted from ScipiH^/%J>S\i^voL \orvf^hr6s^f^p, 139-142, Jan. 25, 7907. 

^ < 

NOV 5 1917 ^ 

ON THE ESTABi^lSgl^^fiQ^k^XjGfERicAN SOCIETY 

OF BIOLOGICAL CHEMISTS. 

For several years the biological chemists of this country have 
been considering the advisability of organizing a national bio- 
chemical society. The growth of the Society of Physiological 
Chemists (New York City), which was founded in 1899; the de- 
velopment of the biochemical section of the American Chemical 
Society, which was organized in 1905; the increasing number 
of chemical papers on the programs of the American Physiolog- 
ical Society; and the great success of the recently established 
Journal of Biological Chemistry, were among the influences that 
stimulated thoughts of a national organization of biochemical 
workers. 

At the suggestion of Prof. John J. Abel, a meeting for the 
purpose of effecting the establishment of such a society was held 
in New York City, at the headquarters of the American Associa- 
tion for the Advancement of Science (Hotel Belmont), on the 
afternoon of December 26, 1906. About seventy-five American 
biological chemists had been invited by Professor Abel to attend 
the meeting, but many were unable to go to New York at the 
time stated. There were few, however, who did not heartily 
favor the project. Of those who had been invited to attend the 
meeting the following were present: 

John J. Abel, Carl L. Alsberg, Samuel Amberg, Silas P. Beebe, 
Russell H. Chittenden, Otto Folin, Nellis B. Foster, C. Stuart 
Gager, William J. Gies, Robert A. Hatcher, Reid Hunt, Holmes 
C. Jackson, Walter Jones, Waldemar Koch, Phoebus A. Levene, 
Arthur S. Loevenhart, John A. Mandel, John Marshall, Gustave 
M. Meyer, Thomas B. Osborne, Raymond H. Pond, Alfred N. 
Richards, Herbert M. Richards, William Salant, Philip A. 
Shaffer, Herbert E. Smith, Frank P. Underbill, George B.Wal- 
lace, Charles G. L. Wolf. 

The meeting was formally addressed by Professor Abel, who, 
in urging the desirability and timeliness of immediate organiza- 
tion of biological chemists, made the following remarks: 

(I) 
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**I take the liberty of rehearsing briefly the reasons for which 
this meeting has been called. * * * We have become con- 
vinced that there is need in this country for an organization 
which shall further the interests and foster the growth of biolog- 
ical chemistry. Biological chemists at present are affiliated with 
widely differing societies and come little in contact with the 
great body of men who are interested in biochemical work. 
Whether we as chemists have as our field of work the physiolog- 
ical chemistry of our medical schools or deal with the chemical 
problems of botany, zoology, pathology, pharmacology or medi- 
cine, we all have one common meeting ground, and that is, 
chemistry as applied to animal or vegetable structures, living or 
dead. As distinguished from the work of pure chemists, organic 
or. inorganic, our efforts are directed towards throwing light on 
the life processes and functions of living structures, with the help 
of chemical and physico-chemical methods. 

"Now it will be granted, I think, that scattered and divided 
forces cannot develop that coordination of effort that is desirable 
when many workers have one great interest in common. In such 
a case, organization is beneficial. It encourages research, it 
furnishes the mechanism for competent criticism and helpful 
discussion; and lastly, the very fact that we have felt impelled 
to organize will make it evident to faculties of science and medi- 
cine, and to scientific and medical societies, that a great and 
growing department of research demands its fitting place in the 
general scheme of higher education. 

**I come now to the question of an academic career in biolog- 
ical chemistry. You have probably all, at one time or another, 
been asked to recommend some young man for a teaching posi- 
tion in physiological chemistry. The authorities in question 
want a man who has had a first class training in organic, inor- 
ganic and physical chemistry and biology, has had some ex- 
perience in teaching physiological chemistry, has an agreeable 
personality, is a fascinating lecturer, and a promising if not 
already fruitful investigator. For such a rare combination of 
natural endowment and acquired culture, there is offered a salary 
ranging from $800 to $1500, the title of assistant or instructor, 
with guarded hints as to promotion at some uncertain date and 
still more non-committal statements as to a possible rise in salary. 
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** Biochemical research is quite the thing to-day. E very- 
species of laboratory, clinical, bacteriological, hygienic, patho- 
logical, pharmacological, wants a chemist. All these labora- 
tories no doubt afford fine opportunity to the young chemist for 
training in the broad field of biological chemistry. But what of 
his future? Is it as promising as it should be? 

**This state of affairs is largely our own fault. We attend 
only the meetings of societies of other specialists for fear we 
shall lose something that lies on the border line between their 
territory and ours. These other specialists have their house in 
order, organization has done its invaluable service for them, and 
the result is that every worker knows his fellows, each knows 
where to turn for advice and sympathy ; each member, no matter 
how remotely placed or how depressing his immediate environ- 
ment, has the courage and enthusiasm in his work which comes 
from being connected with those who have the profound con- 
viction that their branch is one of prime importance and dignity. 

** I believe in special societies for specialists and I have no fear 
of the so-called narrowing influence of specialization. I feel 
rather that any possible danger in that direction is more than 
offset by the stimulus to go deeply into our subject which comes 
from association with those of like interests. Chemistry, the 
fundamental science that must always guide our work, offers 
unlimited opportunity for broadening the mind. 

**It is my firm conviction that a national society of biological 
chemists should be organized at once. There are in this country, 
as near as I can ascertain, about one hundred active workers in 
this field, using the term in its widest sense. A very small 
minority of those with whom I have corresponded are undecided 
as to the wisdom of forming such a society, but are willing to 
accept the action of the majority. Some of these, again, have 
raised the question as to the advisability of asking the American 
Physiological Society to give us a separate chemical section. 

**Many of us have given careful thought to this proposition^ 
but have decided that it will be best to have an independent 
organization. I have already outlined some of the advantages 
that would follow on organization, and I can only repeat that I 
believe these advantages would be greater if in name and fact 
the organization is independent. I believe that we can have a 
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society on broader lines than is possible to a mere section. We 
wish to draw into our society the biological chemists of all depart- 
ments of biology, including those organic and physical chemists 
who take a lively interest in our subject, but who would perhaps 
not care to join a physiological society. In fact, since a large 
number of our proposed membership are primarily chemists 
rather than physiologists, we should be marching under a wrong 
banner, no matter how great the freedom granted by the parent 
society. 

*'This desire for, or prejudice, if you will, in favor of entire 
independence in name and action, would equally forbid our 
organization as a section of the American Chemical Society. 
While recognizing that the various branches of science are 
mutually dependent and constantly receiving help from each 
other, we still contend that special devotion to each individual 
branch alone insures success. In other words, we should stand 
for independence with interdependence*^ 

At the conclusion of Professor Abel's remarks, which were 
warmly applauded, general discussion ensued. Hearty approval 
of his proposal was evidenced, and it was agreed to organize at 
once the society that Professor Abel suggested. The under- 
signed thereupon proposed a few written Articles of Agreement 
on which a permanent organization could be based (page 5). 
These articles of agreement were adopted and will govern the 
Society until the formal ratification of a Constitution (page 53). 

On motion by Professor Abel, Professor Chittenden was 
elected President of the Society. In accepting the presidency. 
Professor Chittenden expressed appreciation of the reasons which 
led to the establishment of the Society, and declared his hearty 
interest in its future growth and success. 

The following council and officers were elected: John J. Abel 
{Vice-President) , R. H. Chittenden {President) , Otto Folin, William 
J. Gies {Secretary), Walter Jones, Waldemar Koch, John Marshall, 
Lafayette B. Mendel {Treasurer) and Thomas B. Osborne. 

No plans have been made for a meeting before next Decem- 
ber, although the Council was authorized to use its discretion in 
this and all other matters affecting the welfare of the Society. 

William J. Gies, 
Secretary. 



ARTICLES OF AGREEMENT 

Effecting the Organization and Provisional Government of the 

American Society of Biological Chemists. 

Article I. Objects and Name. 

In order to unify biochemical interests in America, to further 
the extension of biochemical knowledge, and to facilitate per- 
sonal intercourse between biochemical investigators in this 
country, we hereby organize the American Biochemical Society 
and subscribe ourselves hereto as its founders. 

Article II. Officials. 

Section i. Council and its Function. The provisional man- 
agement of this Society shall be vested in a Council of nine mem- 
bers, to be selected at this meeting. 

Section 2. Officers. The officers of this Society shall be a 
President, a Vice-president, a Secretary and a Treasurer. 

Section 3. Personnel of the Council. The Council shall con- 
sist of the four officers and five additional members. 

Article III. Instructions to the Council. 

Section i. Preparation of Constitution. The Council is here- 
by instructed to prepare a Constitution for our government and 
to submit it to us for ratification. The Council is also charged 
to consider ways and means for the permanent establishment 
of this Society and the immediate furtherance of its purposes. 

Section 2. Future Meetings. The Council is authorized to 
call meetings and to use any means at its discretion fpr the 
prompt attainment of the objects of this Society. 

Article IV. Quorum. 

Twenty of us, in person or represented definitely and in writ- 
ing by proxy, shall constitute a quorum for the transaction of 
business by this Society^ until these Articles of Agreement shall 
have been superseded by a Constitution adopted in conformity 
with them. 

Unanimously adopted December 26, 1906, at a meeting in New 

(5) 
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York City attended by John J. Abel, Carl L. Alsberg, Samuel 
Amberg, Silas P. Beebe, Russell H. Chittenden, Otto Folin, Nellis 
B. Foster, C. Stuart Gager, William J. Gies, Robert A. Hatcher, 
Reid Hunt, Holmes C. Jackson, Walter Jones, Waldemar Koch, 
Phoebus A. Levene, Arthur S. Loevenhart, John A. Mandel, 
John Marshall, Gustave M. Meyer, Thomas B. Osborne, Ray- 
mond H. Pond, Alfred N.Richards, Herbert M. Richards, William 
Salant, Philip A. Shaffer, Herbert E. Smith, Frank P. Underhill, 
George B. Wallace, Charles G. L. Wolf. 



The Secretary submitted printed copies of the ** Articles 
of Agreement" to all those who had, upon invitation, signified 
their willingness to assist in establishing the Society but who had 
been unable to attend the meeting held in New York City for the 
purpose of effecting organization. In each case the ** Articles" 
were returned with the signature of the one to whom they had 
been sent. By instruction of the Council, the names of the latter, 
with the names of those present at the meeting of organization, 
were made the provisional roll of charter members (see page 7). 
A list of the Council and officers is given on page 9. The first 
scientific meetings of the Society were held in Washington, D. C, 
May 8 and 9, 1907. See page 11 for further particulars in this 
connection. 



NAMES AND ADDRESSES OF THE CHARTER MEMBERS 

OF THE 

AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS. 

Abel, John J Johns Hopkins University 

Adami, J. George McGill University, Montreal 

Alsberg, Carl L Harvard University 

Amberg, Samuel Johns Hopkins University 

Armsby, Henry P Pennsylvania State College 

Atkinson, James P New York Department of Health 

Austin, A. E University of Virginia 

Barker, Lewellys F Johns Hopkins University 

Beatty, W. a Rockefeller Institute for Medical Research 

Beebb, Silas P Cornell University Medical College 

Benedict, Francis G Wesleyan University 

Benson, C. C University of Toronto 

Berg, William N Columbia University 
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Burton-Opitz, Russell Columbia University 

Chittenden, Russell H Yale University 
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Dean, Arthur L Yale University 

Dunham, Edward K New York University 
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Foster, Nellis B Columbia University 
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Hawk, Philip B University of Illinois 

Henderson, Lawrence J Harvard University 

Hbrter, Christian A Columbia University 

Hunt, Reid, 

U. S. Public Health and Marine Hospital Service, Washington, D. C. 

Jackson, Holmes C Albany Medical College 

Jones, Walter Johns Hopkins University 

Kastle, Joseph H., 

U. S. Public Health and Marine Hospital Service, Washington, D. C. 

Koch, Waldemar Chicago University 

KoBLKER, William F University of Wisconsin 

Levene, p. a Rockefeller Institute for Medical Research 

LoEB, Jacques University of California 

LoEVENHART, ARTHUR S Johns Hopkins University 

Long, John H North Western University Medical School, Chicago 

LusK, Graham New York University 

McCrudden, Francis H Harvard University 

McGuiGAN, Hugh Washington University, St. Louis 

Macallum, a. B University of Toronto 

Mackenzie, John J University of Toronto 

Macleod, J. J. R Western Reserve University, Cleveland 

Mandel, John A New York University 

Marshall, John University of Pennsylvania 

Mathews, Albert P Chicago University 

Mendel, Lafayette B Yale University 

Meyer, Gustave M. . . . , Columbia University 

Neilson, C. H St. Louis University 

NovY, Frederick G University of Michigan 

Orndorpf, William R Cornell University 

Osborne, Thomas B., 

Connecticut Agricultural Experiment Station, New Haven 

Parker, William H , 177 State St., Boston, Mass. 

Pfapf, Franz Harvard University 

Pond, Raymond H New York Botanical Garden 

Richards, Alfred N Columbia University 

Richards, Herbert M Columbia University 

Salant, William University of Alabama 

Shaffer, Philip A ^ .Cornell University Medical College 



Roll of Charter Members 9 

Sherman, Henry C Columbia University 

Simon, Charles E Baltimore Medical College 

Smith, Herbert E Yale University 

SoLLM ANN,»ToRALD Westem Reserve University, Cleveland 

Stookey, Lyman B University of Southern California, Los Angeles 

Taylor, Alonzo E .University of California 

Underhill, Frank P Yale University 

Vaughan, Victor C University of Michigan 

Wakeman, Alfred J Greenwich, Conn. 

Wallace, George B New York University 

Welker, William H Columbia University 

Wells, H, Gideon Chicago University 

Wheeler, Henry L Yale University 

WiTTH Aus, R. A Cornell University Medical College 

WdLF, Charles G. L Cornell University Medical College 

Total number of charter members ? 8i 
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Vice-President — John J. Abel. 
Secretary — William J. Gies. 
Treasurer — Lafayette B. Mendel. 

Council — John J. Abel, R. H. Chittenden. Otto Folin. William J. 
Gies, Walter Jones, Waldemar Koch, John Marshall, Lafayette B. Mendel, 
Thomas B. Osborne. 



CLASSIFIED LIST OF MEMBERS OF THE AMERICAN 
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Albany Medical College. — Holmes C. Jackson. 

BaUimore Medical College. — Charles E. Simon. 

Chicago University. — ^Waldemar Koch, Albert P. Mathews, H. Gideon 
Wells. 

Columbia University. — William N. Berg, Russell Burton-Opitz, Nellis 
B. Foster, William J. Gies, Christian A. Herter, Gustave M. Meyer, Alfred 
N. Richards, H. M. Richards, H. C. Sherman, William H. Welker. 

Connecticut Agricultural Experiment Station (New Haven). — Thomas 
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Robert A. Hatcher, Philip A. Shaffer, R. A. Witthaus, C. G. L. Wolf. 

Harvard University.— -CatI L. Alsberg, Otto Folin, Lawrence J. Hender- 
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Johns Hopkins University. — John J. Abel, Samuel Amberg, Lewellys 
F. Barker, Walter Jones, A. S. Loevenhart. 

McGill University (Montreal). — ^J. George Adami. 

New York Botanical Garden. — C. Stuart Gager, Raymond H. Pond. 

New York Department of Health. — James P. Atkinson, Cyrus W. 
Field. 

New York University. — Edward K. Dunham, Graham Lusk, John A. 
Mandel, George B. Wallace. 

North Western University Medical School (Chicago). — ^John H. Long. 

Pennsylvania State College. — Henry P. Armsby. 

Rockefeller Institute for Medical Research. — ^W. A. Beatty, P. A. 
Levene. 

St, Lduis University. — Orville H. Brown, C. H. Neilson. 

Tulane University (New Orleans). — ^John T. Halsey. 

University of Aldoama. — William Salant. 

University of California. — ^Jacques Loeb, Alonzo E. Taylor. 

University of Illinois. — H. S. Grindley, Philip B. Hawk. 

University of Michigan. — Frederick G. Novy, Victor C. Vaughan. 

University of Missouri. — Robert B. Gibson. 

University of Pennsylvania. — John Marshall. 

University of Southern California (Los Angeles). — Lyman B. Stookey. 

University of Toronto. — C. C. Benson, A. B. Macallum, John J. 
Mackenzie. 

University of Virginia. — A. E. Austin. 

University of Wisconsin. — William F. Koelker. 

U. S. Public Health and Marine Hospital Service (Washington, D. C.) — 
Reid Hunt, Joseph H. Kastle. 

Washington University (St. Louis). — Hugh McGuigan. 
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Summary of Meetings. 

1. Wednesday mornings May 8, at the George Washington 
Medical College. 

2. Wednesday afternoon, May 8, at the George Washington 
Medical College. 

3. Thursday morning. May 9, at the George Washington Med- 
ical College. Joint session with the American Physiological 
Society. 

4. Thursday evening, May g, at the Cosmos Club. Joint ses- 
sion with the Washington Section of the American Chemical 
Society. 



Scientific Proceedings Pages 1 2-5 1 

Executive Proceedings Pages 53-54 
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NAMES OF THE AUTHORS OF THE COMMUNICATIONS 
OFFERED AT THE WASHINGTON MEETINGS, 

MAY 8 AND 9, 1907. 



Abel, John J. (i)* 
Ad AMI, J. George (i) 
Adler, Herman M. (2) 
Amoss, H. L. (i) 
Austin, A. E. (2) 
Austrian, C. R. (3) 

Baldauf, L. K. (i) 
Beatty, W. a. (4) 
Beebe, S. p. (3) 
Benson, C. C. (3) 
Berg, William N. (4) 

Cohen, L. J. (4) 

Emmett, a. D. (3) 

Garrey, W. E. (4) 
GiEs, William J. (3, 4) 
Gore, H. C. (4) 

Henderson, L. J. (i) 
Herter, C. a. (i) 
Hunt, Reid (3) 

Jackson, H. C. (i) 
Johnson, Treat B. (2) 
Jones, Walter (3) 

Kastle, Joseph H. (1,4) 
Klotz, Oscar (i) 
Koch, Waldemar (3) 

Lambert, Alexander (2) 



Levene, p. a. (2. 4) 
Loeb, Jacques (i) 

Macallum, a. B. (3) 
Mandel, J. A. (2) 
McGuiGAN, Hugh (4) 
Mendel, Lafayette B. (3) 
Marshall, John (2) 
May, Clarence E. (4) 

Pond, Raymond H. (2) 

Reed, Howard S. (2) 
Rosenbloom, Jacob (4) 
RUTTAN, R. F. (2) 
Ryder, Charles T. (i) 

ScHREiNER, Oswald (2, 4) 
Shaffer, Philip A. (1,3) 
Sherman, H. C. (4) 
Shorey, Edmund C. (4) 
Sullivan, M. X. (2) 

Taylor, Alonzo E. (i) 
Vaughan, Victor C. (3) 

VOEGTLIN, C. (i) 

Welker, Wm. H. (2) 
Wells, H. Gideon (i) 
Wheeler, Henry L. (2) 
Whitman, W. G. (4) 
Wolf, C. G. L. (2, 3) 



' The numerals in parentheses indicate meetings (of the four) at which 
communications were offered. See the program beginning on the opposite 
page. 
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SCIENTIFIC PROGRAMS OF THE WASHINGTON MEETINGS. 

FIRST MEETING. 

George Washington Medical College. Wednesday morning, May 
8. Presiding ofjicer: The Vice-President, John J. Abel. 

On the behavior of frog's muscle toward acids. John J. Abel. 
(Page 17.)^ 

A new reagent for the recognition and estimation of free hydro- 
chloric acid in gastric contents. Joseph H. Kastle and H. L. 
Amoss. (Page 20.) 

Phenolphthalin as a reagent for oxidases and other oxidizing 
substances in plant and animal tissues. Joseph H. Kastle. 
(Page 21.) 

Protein metabolism in exophthalmic goitre. Philip A. Shaffer. 
(Page 22.) 

On the bacterial production of skatol and its occurrence in the 
human intestinal tract. C. A. Herter. (Page 23.) 

The chemical composition of the liver in acute yellow atrophy. 
H. Gideon Wells. (Page 24.) 

The appearance of Millon's reaction in the urine, in the absence 
of proteins, as a criterion in the tuberculin reaction. C. Voegt- 
lin (by invitation). (Page 25.) 

A method for the direct determination of heats of reaction. 
Lawrence J. Henderson and Charles T. Ryder. (Page 26.) 

On the conversion of glycogen into glucose. Alonzo E. Taylor. 

On the influence of the concentration of the hydroxyl ions of 
a salt solution upon the physiological effects of its cations. 
Jacques Loeb. 

Fatty transformation in the liver. Holmes C. Jackson and 
L. K. Baldauf. 

The existence of cholesteryl esters of the fatty acids in gall 
stones and their bearing upon the formation of cholesterin gall 
stones. J. George Adami and Oscar Klotz. 

' Abstracts appear on the pages indicated after the names of the authors. 
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SECOND MEETING. 

George Washington Medical College. Wednesday afternoon. 
May 8. Presiding officer: The Vice-President, John J. Abel. 

The metabolism of nitrogen and sulfur in pneumonia. Alex- 
ander Lambert and C. G. L. Wolf. (Page 28.)^ 

A brief note on a source of error in the use of a certain petro- 
leum ether as an extracting medium. John Marshall. (Page 29 .) 

A clinical method for determining the alkalinity of the blood. 
Herman M. Adler (by invitation). (Page 30.) 

Calcium metabolism in a case of myositis ossificans. A. E. 
Austin. (Page 31.) 

Hydrolysis of spleen nucleoprotein. J. A. Mandel and P. A. 
Levene. (Page 32.) 

A color test for uracil and cytosin. Henry L. Wheeler arid 
Treat B. Johnson. (Page 33.) 

The r61e of the oxidizing power of roots in soil fertility. Os- 
wald Schreiner and Howard S. Reed (by invitation). (Page 

The products of germination affecting soil fertility. Oswald 
Schreiner and M. X. Sullivan (by invitation). (Page 34.) 

Solution tension and toxicity in lipolysis. Raymond H. Pond. 
(Page 35.) 

On the cause of a red coloration in the iodoform test for acetone 
when applied to distillates obtained from urine preserved with 
thymol. William H. Welker. (Page 36.) 

On the glycol fats and the chemical and physical relationship 
of cross fats. R. F. Ruttan (by invitation). 

* Abstracts appear on the pages indicated after the names of the authors. 
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^Abstracts appear on the pages indicated after the names of the authors. 
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* Abstracts appear on the pages indicated after the namesof the authors. 



Reprinted from the Journal of Biological Chemistry, vol. Hi, pp. vii-xlii, 

iqorj iJvXy). 



ABSTRACTS OF THE COMHUIQCATIONS. 

Washington, D. C, May 8 and 9, 1907. 

First Meeting. 

George Washington Medical College. Wednesday morning, 
May 8. 

Presiding officer: The Vice-President, John J. Abel. 

ON THE BEHAVIOR OF FROG'S MUSCLE TOWARD 

ACIDS. 

By JOHN J. ABEL. 
(From the Pharmacological Laboratory of the Johns Hopkins University,) 

This subject was taken up with the view of describing the 
chemical steps involved in the toxic action of acids, or more pre- 
cisely stated, to determine whether the altered state of the inor- 
ganic constituents is more deleterious to muscle than the forma- 
tion of a certain amount of acid-proteid compound, dissociated 
or non-dissociated. 

When frog's muscle (gastrocnemius) is immersed in an isotonic 
solution of sodium chloride (100 cc.) to which five or ten cc. of a 
tenth-normal acid have been added, the problem becomes one 
which deals with diffusion and progressive swelling, rather than 
one which deals with osmotic pressure effects developed by a 
diaphragm which prevents the diffusion of certain newly formed 
substances from the interior of the muscle. This point of view is 
forced upon one by the following experiments. A muscle that 
has been immersed for two hours in an acidulated isotonic saline 
solution is frozen and cut. The cross section shows an outer 
layer more homogeneous, coagulated, and impregnated with acid 
and water, while the core of the muscle is normal in appearance ; 
i.e., it differs in no respect from the core of a normal muscle that 

(17) 
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has been frozen and cut. Muscles taken from frogs that have 
received acid fuchsin are well adapted for the study of this diffu- 
sion of adds and the progressive formation of the watery zone, 
especially when the muscles are immersed in ptire solutions of the 
adds (i to iV normal). 

Perfusion of frogs through the bulbus aortce with addulated 
saline solutions also gives results that lead to the above condu- 
sion. and furthermore shows that an important r61e must be 
ascribed to their varying rate of diffusion when the adds are 
applied as in Loeb's experiments. 

A muscle that has been perfused with an acidulated (HCl) iso- 
tonic salt solution for ten or twelve minutes is quite normal in 
appearance, but is little or not at all responsive to electrical stimu- 
lation and will take up little or no water when it is immersed in an 
isotonic add-free salt solution. The weight-time curve in this 
case is practically a straight line. If, however, such a muscle is 
immersed in 50 or 100 cc. of the acid solution that was used in per- 
fusing, it will take up water exactly as do normal muscles, al- 
though we have here no difference in the composition of the fluid 
within and without the muscle. Muscles that have been per- 
fused for an hour or more and which have swelled greatly, will 
of course take up water less rapidly from an acidulated solution 
in which they are immersed. The swelling proceeds from with- 
out inwards in proportion as acid is absorbed from the outer fluid 
and the weight-time curve is exponential in character, the rapid- 
ity of water absorption at any given moment being proportional 
to the amount of muscle substance that is still capable of binding 
water. 

A muscle that has been perfused with hydrochloric acid-saline 
solution for 10 minutes and which is then immersed in an isotonic 
acid-free saline solution for from 50 to 70 hours, produces less acid 
than a muscle which has been perfused with an acid-free solution 
of sodium chloride and which has remained for the same length 
of time in isotonic salt solution. The latter finally swells to a 
considerable extent, probably in consequence of the appearance 
of non-diffusible autolytic products, the development of which is 
inhibited in the acid-perfused muscle. 

The reversed reaction, that is, the loss of water by an acid- 
perfused, swollen muscle when it is immersed in isotonic salt 
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solution, and the rate of diffusion of acid from such muscles have 
also been studied. 

Two acids, hydrochloric and acetic, representing two extremes 
of electrolytic dissociation, have been compared in respect to 
their ability to cause swelling when distributed throughout the 
substance of the muscles by the perfusion method. Loeb found 
that these two acids among others differ greatly in their power to 
induce swelling of muscles immersed in saline solutions that con- 
tain these acids. Organic acids, he observed, act less powerfully 
as a rule than the highly dissociated mineral acids. No good ex- 
planation has been offered for this difference. Loeb found that 
hydrochloric acid causes muscles to take up 9 per cent of water 
in one hour, while acetic acid induces them to take up only 3.9 
per cent in this time. A study of his data for an immersion of 
eighteen hours y shows that this ratio alters with the time of immer- 
sion, as the water intake under the influence of hydrochloric acid 
now attains 47.5 per cent, while under the influence of acetic acid 
it amounts to only 14.2 per cent . These numbers stand in the same 
relation to each other as the diffusion constants of the two acids. 
When muscles are perfused, the surfaces of contact between acid 
and tissue are so enormously increased that the modifying influ- 
ence of the varying diffusivity of the acids should disappear. 
Pairs of frogs of equal weight were perfused with 100 cc. of iso- 
tonic salt solution, made up in the one case with the hydrochloric 
and in the other with acetic acid in equivalent amounts (V = 100, 
Loeb), one gastrocnemius being removed in each case as a con- 
trol. The duration of perfusion was one hour and the amount of 
swelling varied from 18 to 40 per cent with both acids according 
to the size of the frogs used. When the two acids are applied in 
this way they show no difference in their power to cause swelling in 
muscles of the same weight. The muscles perfused with hydro- 
chloric acid were quite dead, while those perfused with acetic 
acid still responded fairly well to electrical stimulation, thus 
showing that swelling and toxic action do not take a parallel 
course irrespective of the acid used. 

Acids in general diffuse in the order of the migration velocity 
of their anions. When muscles are immersed in acidulated solu- 
tion an anion effect may, therefore, be said to become manifest 
through variations in the diffusivity of the acids used. Other 
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pairs of acids will be compared in the same way and the partition 
of the sodium ion between the acid which is to be tested and that 
displaced from the neutral salt of the medium (NaCl or other salt) 
as also the partition of the acids among the constituents of 
muscle will be taken into consideration. The points raised in 
the introduction, together with other questions pertaining to 
diffusion and dissociation will be discussed more fully in a later 
paper. 

A NEW REAGENT FOR THE RECOGNITION AND ESTI- 
MATION OF FREE HYDROCHLORIC ACID IN GASTRIC 
CONTENTS. 

By JOSEPH H. KASTLE and H. L. AMOSS. 

{From the Hygienic Laboratory^ U. S. Public Health and Marine Hospital 

Service, Washington, D. C.) 

It was observed by Schonbein in 1854 that the coloring matters 
present in flowers can be bleached by means of sulphur dioxide 
and the color restored by strong acids. In 1905 Kastle con- 
firmed these observations and pointed out that the affinities of 
acids could be determined colorimetrically by means of vegetable 
coloring matters which had been bleached by means of sulphur 
dioxide. Evidently, therefore, such chromogens as result from 
the action of sulphur dioxide on certain vegetable coloring matters 
are reagents for the hydrogen ion. It therefore occurred to one 
of us (Kastle) that such substances might be employed as re- 
agents in the detection and estimation of free hydrochloric acid in 
the gastric contents. Such has been found to be the case. As a 
matter of convenience the coloring matter of red cabbage has 
been employed in the preparation of the reagent. This is pre- 
pared by macerating the leaves of the cabbage with water, bleach- 
ing the solution with sulphur dioxide, boiling to expel the excess 
of sulphur dioxide, and filtering until clear. Sometimes small 
amounts of white of egg are added to properly clarify the solution. 
When a small amount of this solution is added to ^ hydrochloric 
acid or to the clear filtrate from normal stomach contents a pur- 
plish red color is developed in the solutions. In determining the 
quantity of free hydrochloric acid in gastric contents i cc. of the 
filtered gastric contents is brought together with 2 cc. of the 
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reagent and i cc. of water. This solution is then allowed to stand 
10 minutes when it is compared in a tintometer with a solution 
containing i cc. of ^ hydrochloric acid, 2 cc. of the reagent and i 
cc. of water. In our experiments a Dubosc-Pellin colorimeter 
was used. In one experiment the scale of the instrument on the 
side of the tube containing the gastric contents was arbitrarily 
set at 10 divisions on the scale, the scale on the side of the instru- 
ment containing the tube with the A hydrochloric acid was then 
found to read 4.2 divisions when the color in the two half circles 
of the instrument matched in depth and tint. 

To find the quantity of free hydrochloric acid present in i cc. of 
the filtered gastric contents we have therefore, 

0.00365 X 0.42 = 0.001533 

Hence this particular specimen of gastric contents contained 
I -533 parts of free hydrochloric acid per thousand. 

PHENOLPHTHALIN AS A REAGENT FOR OXIDASES 
AND OTHER OXIDIZING SUBSTANCES IN PLANT AND 
ANIMAL TISSUES. 

By JOSEPH H. KASTLE. 

(From the Hygienic Laboratory, U. S. Public Health and Marine Hospital 

Service, Washington, D. C.) 

Phenolphthalin or dioxytriphenylmethane carbonic acid is 
readily converted into phenolphthalein by various oxidizing 
agents, such as lead peroxide, potassium permanganate,potassium 
ferricyanide, etc. Several years ago Kastle and Shedd observed 
that it is also readily oxidized by the plant oxidases and recom- 
mended its use as a reagent for these substances. Since then it 
has been employed by a number of observers in the study of plant 
oxidases. Attention was called to the peculiar conduct of blood 
and animal tissues toward phenolphthalin. Ordinarily blood and 
animal tissues are incapable of oxidizing phenolphthalin. On the 
other hand blood and animal tissues readily oxidize phenolphtha- 
lin in alkaline solutions. In oxidizing power blood and the animal 
tissues thus far studied stand in the following order: 

Blood 100. 

Spleen lo. 

Lung 8 . a 
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Suprarenal 3 . 

Liver 2.5 

Kidney 2.5 

Testicle 2.5 

The substances in the blood and animal tissues capable of oxi- 
dizing phenolphthalin in alkaline solution are weakened in their 
activity by boiling and completely destroyed by certain poisons, 
such as chlorine, bromine, and hydrocyanic acid, and also by 
incineration. 

The oxidation of phenolphthalin by blood has been found to 
vary with the concentration of all the substances involved in the 
oxidation, viz: with that of the alkali, the phenolphthalin itself 
and with the quantity of blood present. On drying in the air the 
oxidizing power of blood towards phenolphthalin is gradually 
weakened but not destroyed. 

It is the intention of the writer to continue these studies with 
the view of throwing light on the kinetics of this oxidation. 

■ • . . 

PROTEIN METABOLISM IN EXOPHTHALMIC GOITRE. 

By PHILIP A. SHAFFER. 

(From the Department of Experimental Pathology, Cornell University Medi- 
cal College, New York City.) 

The author has studied the protein metabolism in twelve typical 
cases of exophthalmic goitre, by a fairly complete analysis of the 
nitrogenous substances, and in some cases of the sulphur partition 
of the urine. The diets were in all cases free from meat products, 
and in most cases were fairly constant. 

Two products of metabolism are of especial interest in the dis- 
ease because of their very great deviation from the normal. 
These are creatin and creatinin. 

In spite of the pathologically increased tissue catabolism in 
most of the cases, resulting in a fairly rapid loss of body weight, 
the amount of creatinin excreted was very low. From his own 
results and those of Folin and others in the literature, the author 
has concluded that a normal healthy individual excretes from 20 
to 30 milligrams of creatinin per day for each kilo of body weight; 
and this factor the author has termed the ** creatinin coefficient** 
(i. e., number of milligrams of creatinin per kilo body weight). 
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The creatinin coefficients in these cases varied from 7 to 1 2 (one 
mild case being 16.8), or were less than half the normal. This 
fact is accepted as evidence that creatinin is not a product of total 
tissue catabolism, but is a product of certain normal cell processes, 
which in many diseased conditions may be extremely sluggish in 
their intensity, even though, as in exophthalmic goitre, the total 
tissue catabolism may be much increased. The low creatinin 
coefficients in all marked cases of exophthalmic goitre — subjects 
of which disease are especially prone to muscular weakness — are 
also accepted in support. of the author's hypothesis that creatinin 
is an index of muscular tonus or of muscular and perhaps of gen- 
eral cellular efficiency. 

Eight of the twelve cases excreted considerable amounts of 
creatin; in some cases even more creatin than creatinin. The 
amount of creatin appears to bear some relation to the severity 
of the condition. Reasons were given for believing that creatin 
in the urine is pathological (except when creatin is taken in food), 
and has a significance different from creatinin; aside from the 
chemical relationship there is as yet no experimental basis for the 
common assumption that creatin and creatinin have a close 
physiological connection. Their appearance in urine is the result 
of different causes. 

ON THE BACTERIAL PRODUCTION OF SKATOL AND 
ITS OCCURRENCE IN THE HUMAN INTESTINAL 
TRACT. 

By C. a. HERTER. 
{From the Laboratory of Dr. C. A. Herter, New York City,) 

Observations upon skatol produced in the course of putre- 
factive decomposition are at present few and imperfect. This is 
due largely to the difficulties incidental to the certain recognition 
of this substance when present in small amounts. By means of a 
method described by Herter and Foster it is possible to detect the 
presence of very small quantities of skatol in a putrefactive mix- 
ture, to separate skatol from indol and to estimate the quantity of 
skatol present. This method is based on the use of ^-naphtho- 
quinone sodium monosulphonate and paradimethylamidobenz- 
aldehyde(Ehrlich's aldehyde) . By means of this method, studies 
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have been made with a view to discovering what organisms are 
chiefly concerned with the production of skatol and many obser- 
vations have been made upon the presence of skatol in the human 
intestinal tract. A large number of facultative and strict ane- 
robic organisms have been studied with respect to their ability to 
form skatol. The anerobes, B. putrificus (strain isolated by 
Bienstock) and one strain of the bacillus of malignant edema 
(obtained from Prof. Theobald Smith) were fotmd to produce 
skatol in peptone bouillon, although it was not possible to deter- 
mine the conditions under which skatol could be regularly ob- 
tained through the action of these bacteria. It was found that 
skatol is rarely present in the intestinal tract except in conditions 
of disease associated with intestinal putrefaction. Usually skatol 
is associated with indol in such conditions, but there are instances 
in which the intestinal contents contain little or no indol, and, 
relatively speaking, considerable skatol. This has been observed 
heretofore only in putrefactive processes associated with pro- 
nounced clinical manifestations. 

THE CHEMICAL COMPOSITION OF THE LIVER IN ACUTE 

YELLOW ATROPHY. 

By H. GIDEON WELLS. 

{From the Sheffield Laboratory of Physiological Chemistry, Yale University, 
and the Pathological Laboratory of the University of Chicago.) 

The report comprised a summary of certain of the results of a 
complete analysis of a liver obtained shortly after death, from a 
typical case of idiopathic acute yellow atrophy. The most im- 
portant of the findings was the isolation, in sufficient quantity to 
be identified, of a considerable number of amino-acids, some of 
which had not previously been found free in human tissues. 
These were leucin, tyrosin, glycocoU, alanin, pyrrolidin-carbonic 
acid, glutaminic acid, aspartic acid, and lysin. Histidin was also 
present, but not isolated. Arginin, phenylalanin and trypto- 
phan, although sought for, were not found. Xanthin and hypo- 
xanthin were also found free in the liver extracts,but no adenin or 
guanin. Altogether over 8 grams of amino-acids were isolated 
from the watery and alcoholic extracts of 700 grams of liver tissue, 
corresponding to about 1 2 grams in the entire liver, which amount 
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probably represents but a small part of the free amino-acids that 
were actually present on account of the inefficiency of the avail- 
able methods for separating amino-acids. On account of the 
relatively large quantity of amino-acids that seems to have 
occurred free in the liver in this case,the writer is inclined to agree 
with Neuberg and Richter in doubting if all the amino-acids pres- 
ent could have been derived from the autolysed liver cells. There 
was a slight decrease in the diamino-nitrogen (according to Haus- 
mann's method), but not so great as observed by Wakeman in 
phosphorus poisoning of dogs. Sulphur was normal, and phos- 
phorus increased. The amount of fat, both free and combined, 
was below normal. 

THE APPEARANCE OF MILLON'S REACTION IN THE 
URINE, IN THE ABSENCE OF PROTEINS, AS A CRI- 
TERION IN THE TUBERCULIN REACTION. 

By C. VOEGTLIN (by invitation). 
{From the Medical Clime of the Johns Hopkins Hospital.) 

Normal urine does not give under ordinary circumstances a 
positive reaction with Millon's reagent ; unless the urine contains 
protein of some sort which possesses the tyrosin or phenylalanin 
molecule (oxyphenyl-reaction) , the rose red tint to the precipi- 
tate does not appear. It was found, that whereas injections 
of tuberctdin into normal individuals are not followed by the 
elimination of substances in the urine which give a positive 
reaction with Millon's reagent, after tuberculin injections into 
patients suffering from all sorts of tuberculous infections, the 
urines yield positive reactions in the first 24 hours after injec- 
tion. The test was applied in the following manner: First, the 
urine was tested for proteins, the absence of which was always 
noted. Then the urine was treated with a solution of lead 
acetate, to precipitate the coloring matter. After filtration a 
practically colorless liquid was obtained. Millon's reagent was 
added drop by drop to the clear fluid until a pink color appeared. 
Heating the solution is not necessary. From one of the 
urines under examination that 5delded a positive test, a small 
amount of tyrosin was isolated. While the possibility of other 
abnormal constituents in the urine of such cases giving the 
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reaction is borne in mind, it is believed that t5rrosin is prob- 
ably the substance which determines the positive outcome of this 
test. Still further evidence has to be collected to prove definitely 
this supposition, and to rule out other possibilities. It may be 
said that minimal quantities of a solution of tyrosin added to 
normal urine will yield a positive reaction, with the reagent 
under consideration. The test, therefore, seems to be extremely 
sensitive. The intention is to continue the work in this line. 

A METHOD FOR THE DIRECT DETERMINATION OF 

HEATS OF REACTION. 

By LAWRENCE J. HENDERSON and CHARLES T. RYDER. 
(From the Laboratory of Biological Chemistry of the Harvard Medical School.) 

Most thermochemical problems involve the determination of 
differences in heats of formation or heats of combustion, because 
they aim to determine heats of reaction, actual or hypothetical. 
Accordingly the need of a method for the direct determination of 
heats of reaction, even of those which proceed slowly, or a method 
in some way differential, had long been felt. The lack of such an 
aid to research is mainly responsible for the incorrect ideas still 
widely current concerning the regularities among the thermo- 
chemical data of organic substances; for here the significant dif- 
ferences are so small as often to fall within the limits of error of 
the determination, and seldom greatly to exceed them. Physio- 
logical reactions are not less subject to doubt on this score, as the 
recent investigations from Tangl's laboratory indicate. 

The present investigation was aimed to test a new method for 
the direct determination of the heats of reaction in which the 
chemical change is a slow one. A thermostat filled with water 
and maintained at about thirty-nine degrees Centigrade, with a 
variation in temperature of not more than one or two hundredths 
of a degree, was set up. This apparatus differed in no way from 
instruments commonly in use in physico-chemical laboratories. 
The reaction mixture after being brought closely to the temperature 
of the thermostat was placed in a Dewar flask which rested on a 
tripod within the thermostat. A Beckmann thermometer was 
passed down through a glass tube inserted in the rubber stopper 
of the Dewar flask and projected into the reaction mixture. The 
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course of the temperature change, as indicated by the Beckmann 
thermometer, was recorded during several days. It was shown 
by preliminary experiments that evaporation from the flask did 
not occur in sufficient amount to influence appreciably the tem- 
perature of the flask. It was also shown that Newton's law of 
cooling holds under these circumstances, so that the rate of cool- 
ing or warming due to differences in temperature between the 
contents of the flask and the thermostat can be calculated. For 
the present apparatus this cooling amounts to less than one- 
tenth of the temperature difference in twenty-four hours. 

In the experiments so far undertaken the tryptic digestion of 
casein has been studied, using concentrated solutions of casein 
dissolved in dilute sodium carbonate. After the first hotir of 
the experiment the progress of the reaction as measured by the 
rise in the temperature is regular. There are, however, marked 
indications of a slowing of the process, very probably due to the 
retarding influence of the end products of the reaction. This is 
a new method for following the progress of a slow reaction, and 
will be further investigated in this laboratory. According to the 
daXsL thus far obtained, the heat of this reaction is very small but 
positive, unless indeed the observed temperature change be due 
to secondary reactions. The magnitude of the heat of reaction 
probably lies between two-tenths and four-tenths of a great calorie 
per gram-molecule of water added. 

With the aid of this method it is planned to study in detail 
various biochemical reactions in the hope of characterizing them 
more definitely than is now possible. The method will also be 
extended to the study of reactions of organic chemistry. 

It seems certain that in this way an accuracy from ten to one 
hundred times greater than with the aid of differences in the 
heats of combustion can be attained in the measurement of 
reactions which involve little heat change. A peculiar advan- 
tage of the method is that moderate slowness of reaction is a 
favorable circumstance. 



ON THE CONVERSION OF GLYCOGEN INTO GLUCOSE. 

By ALONZO E. TAYLOR. 



28 Scientific Proceedings — Washington 

ON THE INFLUENCE OP THE CONCENTRATION OP 
THE HYDROXYL IONS OP A SALT SOLUTION UPON 
THE PHYSIOLOGICAL EFFECTS OP ITS CATIONS. 

By JACQUES LOEB. 



FATTY TRANSFORMATION IN THE LIVER. 
By HOLMES C. JACKSON and L. K. BALDAUF. 

THE EXISTENCE OP CHOLESTERYL ESTERS OP THE 
FATTY ACIDS IN GALL STONES AND THEIR BEAR- 
ING UPON THE FORMATION OP CHOLESTERIN GALL 
STONES. 

By J. GEORGE ADAMI and OSCAR KLOTZ. 

Second Meeting. 

George Washington Medical College. Wednesday afternoon, 
May 8. 
Presiding officer: The Vice-President, John J. Abel. 

THE METABOLISM OF NITROGEN AND SULFUR IN 

PNEUMONIA. 

By ALEXANDER LAMBERT and C. G. L. WOLF. 

(From the Fourth Medical Division^ Bellevue Hospital, and the Department of 
Chemistry, Cornell University Medical College, New York.) 

Tables showing the results of the complete analysis of the urine 
in severe and fatal cases of pneumonia were exhibited. 

On a non-nitrogenous diet of sufficient calorific value, 30 grams 
of nitrogen were eliminated. The relative excretion of urea was 
low. The creatinin excretion was high during the pyrexia, and 
fell rapidly after the crisis. This was also the case with uric acid. 
Very considerable quantities of creatin were eliminated during 
the febrile period. This also diminished, or disappeared after 
the crisis. Undetermined nitrogen, amounting in one case to 5.8 



Alexander Lambert and C. G. L. Wolf 29 

grams, was excreted in the twenty-fotir hotirs. The amount of 
neutral sulfur was six to eight times greater than that observed 
in normal individuals under similar conditions of diet. 

A BRIEF NOTE ON A SOURCE OF ERROR IN THE USE OF 
A CERTAIN PETROLEUM ETHER AS AN EXTRACTING 
MEDIUM. 

By JOHN MARSHALL. 

{From the Robert Hare Chemical Laboratory ^ Department of Medicine, 

University of Pennsylvania.) 

The fraction from a commercial petroleum ether, derived from 
the Pennsylvania oil field, which was obtained between 2o°-5o° C. , 
was found, on evaporating at 200 cc. at room temperature imme- 
diately after distillation, to leave no residue, but on standing 30 
days at room temperature in a stoppered flask with an air space 
of about one liter above the surface of the liquid and exposed to 
diffused sunlight, it was found that on spontaneously evaporating 
200 cc. of it at room temperature and then over sulphuric acid, a 
cosmoline-like residue weighing 0.0072 gram remained. The re- 
maining fluid was redistilled at 2o°-5o°C.and 200 cc. of the distil- 
late on evaporation left no residue, but a portion of 200 cc. of the 
remainder of this distillate on standing in a flask, as above de- 
scribed, for 10 days left on evaporation spontaneously and over 
sulphuric acid a residue of 0.0007 gram and 200 cc. of the remain- 
ing liquid on standing 17 days left a residue of 0.0016 gram. On 
making a blank test with 200 cc. of that which had stood 17 days 
by using it in a Soxhlet extractor, containing a fat-free, paper 
thimble filled with washed and dried sand, for 14 hours and filter- 
ing the liquid through a fat-free filter and evaporating spontane- 
ously and over sulphuric acid, a residue of 0.0138 gram remained. 
Two hundred cc. of a distillate which had been twice distilled at 
20*^-50® C. and had stood 215 days in a flask, as above described, 
left on evaporation at room temperature and at 100® C. for two 
hours a residue of 0.0494 gram, which at the latter temperature 
turned black. Nineteen hundred cc. of a distillate which had 
been twice distilled at 20^-50° C. and which, after distillation, had 
stood 217 hours, was redistilled at 20®-5o*'C. All but 135 cc. dis- 
tilled over at the temperature stated and on evaporating this 
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spontaneously a yellowish, cosmoline-like residue remained which 
on being heated for 3 hours at 100° C. turned black and weighed 
0.5062 gram. The composition of the residues was not deter- 
mined. In every case of distillation care was exercised that the 
liquid in the distilling flask should not be in ebullition but that 
evaporation shotdd occur in such a manner that the surface of the 
liquid remained placid. Weighings were made until constant 
weight was obtained. The cork stoppers employed had been 
previously extracted with ethyl ether. In some cases Glinsky's 
fractionating btilbs were employed. In every case there was an 
open space of about a liter above the surface of the liquid in the 
corked storage flask and the liqtiid was exposed to diffused sun- 
light. It is evident that a petroleum ether of this sort is not 
adapted for use in making extractions. 

A CLINICAL METHOD FOR DETERMINING THE ALKA- 
LINITY OF THE BLOOD. 

By HERMAN M. ADLER (by invitation). 

(From the Laboratories of Clinical Pathology and Biological Chemistry 
of the Harvard Medical School and the Boston City Hospital.) 

The methods used for the determination of the alkalinity of 
the blood have in the past been based on titration. These have 
been inaccurate because they yield information regarding only 
the absolute quantity of acid or alkali present and none regarding 
the equilibrium between the two. Since the work of Salm on the 
exact point of H ion concentration at which a large number of 
indicators turn, it has been possible to select certain indicators 
whose turning points correspond to the concentration of the 
blood. Rosolic acid seemed to be the best of these. By pre- 
paring filter paper with o. i per cent solution of rosolic acid, the test 
could be applied clinically to the serum from a large number of 
cases. It was found that the blood was maintained at about 2 — 3 
X io"^nHin health. In the terminal stage of acidosis a distinct 
variation towards the acid color was observed. In coma from 
meningitis no such change was observed. The interdependence of 
H ionization and COj content of the blood has been shown by 
Henderson and Black; hence this method is also a measure of the 
latter quantity. 
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CALCIUM METABOLISM IN A CASE OF MYOSITIS 

OSSIFICANS. 

By a. E. AUSTIN. 

(From the Medical Chemistry Laboratory of Tufts College and the Corey Hill 

Hospital,) 

From the literature the following principles are presented as a 
standard of normal metabolism of calcium. Calcium equilibrium 
has been maintained with an intake of o.688-o.86ogramof calcium 
daily , reckoned as the oxide, but it is better to regard 1-1.5 gram 
as the daily need of every healthy adult and less than this as 
insufficient. No dependence can be placed upon the relation of 
feces lime to urine lime on account of its great variations and any 
results based upon urine lime alone are useless. Ordinarily 5-10 
percent of the ingested lime is found in the urine, while the actual 
amount of lime found in the urine varies from 0.15-0.5 gram, 
depending upon character of the food ; that is, whether vegetable 
or animal food. The amount of lime eliminated in the urine may 
be increased by increased ingestion of water (v. Noorden) , by the 
use of hydrochloric acid (Hammarsten) , by lactic acid and sodium 
lactate (Rumpf), by bodily rest (Hoppe-Seyler), and by calcium- 
poor food (Rumpf). In disease impoverishment of the body in 
lime has been found in osteomalacia (McCrudden), in pernicious 
anemia (v. Moraczewski) , in inanition (Ott), and in diabetes 
mellitus (Forster) . Physiologically, retention of calcium can be 
attained by ingestion of large quantities without any harmful 
influences — pathologically, retention undoubtedly occurs in arte- 
rio-sclerosis. In order to determine whether a metabolism is 
pathological or not, we must learn how the individual complies 
with these conditions: Does he maintain a calcium equilibrium 
with 1-1.5 gram of this material in his daily food? Does he 
respond to a diminished intake with an increased procentual outgo 
of calcium ; in other words, with an impoverishment of the body in 
lime. The individual under investigation, who had long been 
affected with myositis ossificans, and in whom a retention of lime 
was suspected, upon an ingestion of 1.246 gram calcium oxide 
maintained practically an equilibrium. 

The lime eliminated in the urine was 0.472 gram and in the 
feces 0.787 gram, leaving a negative balance of o.oii gram daily. 
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When, however, in a subsequent period of seven days, the intake 
was reduced to 0.572 gram daily, there was found urine lime 
amounting to 0.425 gram and feces lime to 0.473 g^^im, leaving a 
deficit of 0.327 gram daily. Under the latter condition the urine 
lime formed a much larger percentage of the lime ingested than 
under the former; an increase from 37.5 per cent to 47.2 per cent 
was found. In a similar investigation, Thayer and Hazen ob- 
tained approximate results but attribute them to the carbo- 
hydrate-free diet which was employed. Their diet, however, was 
very poor in lime (0.625 gram daily) and their results seem also 
to follow the same physiological law of loss of lime in the body 
when insufficient lime is given. In so far as the results of this 
investigation go, no evidence of calcium retention in myositis 
ossificans was found. 

HYDROLYSIS OF SPLEEN NUCLEOPROTEIN. 

By J. A. MANDEL and P. A. LEVENE. 

(From the Chemical Laboratory of the New York University and BelUvue 
Hospital Medical College^ and the Rockefeller Institute for 

Medical Research.) 

The comparative study of the chemical composition of chro- 
matins has been directed thus far towards the study of the 
nucleic acid radical. It is, however, made probable today that 
more distinction will be found in the investigations on nucleo- 
proteins than on the acids. In recent years the composition of 
nucleoproteins was studied only once by Wohlgemuth^ on liver 
nucleoprotein. The results obtained by this observer were very 
unusual. In the present work the nucleoprotein of the spleen, 
containing 14.155 per cent N and 1.605 P^^ cent P (500 grams) 
was subjected to hydrolytic cleavage by hydrochloric acid. 

The products of hydrolysis were separated and purified by the 
aid of different methods and the yield calculated for 100 grams of 
the nucleoprotein was as follows: 

Glutamic acid 25.0 grams 

Leucin \ ^^ , 

Aminovalerianic acid / 

* Zeitschr. f. physiol. Chem.^ xxvii, xlii, xliv, and Ber. d. detUsch. chem. 
Gesellsch., xxxvii, 1904. 
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fy<^°^^] «.o grams 

Alanm J 

Aspartic acid 0.5 " 

Prolin not found 

Phenylalanin present 

Tyrosin i . o gram 

Lysin picrate 7.5 " 

Arginin picrolonate 2.0 " 

Histidin picrolonate 0.5 " 

Adenin 0.4 " 

Guanin 0.6 " 

Cytosin 0.7 " 

Thymin 0.5 " 

A COLOR TEST FOR URACIL AND CYTOSIN. 

By henry L. WHEELER and TREAT B. JOHNSON. 
{From the Sheffield Chemical Laboratory of Yale University.) 

A characteristic purple or violet-blue color is produced when 
uracil or cytosin is dissolved in bromine water,and the solutions 
treated with an aqueous solution of barium hydroxide. 

The formation of the color is explained as follows : Uracil and 
cytosin react with bromine to form dibromoxyhydrouracil. 
Barium hydroxide then converts this dibrompyrimidin into isodi- 
aluric acid, which immediately undergoes a rearrangement in the 
alkaline solution to give the purple barium salt of dialuric acid. 

The presence of guanin, adenin, thymin, isocytosin and 6- 
amino-pyrimidin does not interfere with the test. 

Precise directions for the application of the test have been 
published in this journal. 

THE ROLE OF THE OXIDIZING POWER OF ROOTS IN 

SOIL FERTILITY. 

By OSWALD SCHREINER and HOWARD S. REED (by invitation). 

(From^ the Laboratory of the Bureau of Soils, Un ted States Department of 

Agriculture.) 

Growing roots possess well defined powers of oxidation,due 
principally to the activity of enz)mies. The oxidizing powers 
can be demonstrated by the use of reagents which produce a dye 
upon oxidation. Alpha-naphth5^1amine, benzidine, and vanillin 
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form insoluble dyestuffs when oxidized by the roots. Phenol- 
phthalin and aloin produce soluble dyes and the amount of color 
produced is proportional to the amount of oxidation accom- 
plished. The addition of certain substances used as fertilizers 
promotes the oxidative activity of the roots. The powers of 
oxidation are greater in fertile soils and their extracts than in 
unproductive soils or soil extracts. The authors also pointed out 
the value of oxidizing processes in aiding the decomposition of 
vegetable matter in the soil. 

THE PRODUCTS OF GERMINATION AFFECTING SOIL 

FERTILITY. 

By OSWALD SCHREINER and M. X. SULLIVAN (by invitation). 

(From the Laboratory of the Bureau of SoUs, United States Department of 

Agriculture.) 

The water in which seeds have germinated, although containing 
nutrient salts, is by no means as good a ctdture medium for the 
seedlings as is carbon-filtered distilled water. Even the water in 
which seedlings have grown restrains the development of a 
second crop planted therein. Apparently something soluble in 
water and active in extremely dilute solutions accumulates in 
the medium in which plants have germinated. 

Considering that the juice expressed from germinating seed- 
lings would represent a concentrated extract of the toxic material 
present in the medium in which seeds have germinated, experi- 
ments were made on the juice expressed from wheat which had 
germinated seven to ten days. Th s juice was pale yellow, became 
darker on exposure to air, was acid in reaction and was free from 
microorganisms. If not too highly diluted it is toxic to growing 
plants both in water and soil, and injures likewise the resting seed. 
This jiiice acts in two ways, first, by inhibiting the life activity of 
the germinating seed, leading to a diminished amount of leucin 
and t)n-osin, and to a lessening of the oxidation by the roots; 
secondly, by diverting the metabolism somewhat. 

On analysis the expressed juice was found to contain a trace 
of cholin, xanthin bases and soluble organic phosphorus com- 
pounds. Whether the toxic action of the juice is due to alkaloids, 
such as cholin and neurin, to complex organic acids as phytic or 
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nucleic, to simpler organic acids, or to anti-enzymes or to a com- 
bination of all these is yet to be determined. 

SOLUTION TENSION AND TOXICITY IN LIPOLYSIS. 

By RAYMOND H. POND. 
{From the Chemical Laboratory of the New York Botanical Garden.) 

An effort has been made to ascertain whether lipolysis is 
affected by toxic agents in a manner corresponding to that found 
by Mathews* for fertilized eggs of Fundulus, by McGuigan' for 
diastatic activity and by Caldwell* for proteolytic digestion. 
Mathews announced as a general law that the toxic action of 
cations as such and of anions as such is an inverse function of and 
is determined by their solution tension. The toxic action of any 
salt is then an inverse function of the decomposition tension of that 
salt which is the sum of the solution tension of the cation and of 
the solution tension of the anion of that salt both values being 
regarded as having the same sign. 

An examination of Mathews' evidence suggested the desir- 
ability of additional data and since his law had not been tested for 
lipolytic reaction, a study of its applicability to the saponifica- 
tion of ethyl butyrate by a commercial extract of pancreas has 
been made. The selection of this product proved fortunate 
because a solution can be prepared which still has lipolytic power 
though is too dilute to be coagulated by boiling. The enzyme 
activity can be determined accurately by the volume of potas- 
sium hydroxide reqtiired to neutralize the acid arising from the 
saponification. There is nothing to obscure the end point in 
titration and the relative toxicity of a series of salts can be very 
satisfactorily determined. 

My restdts differ from those obtained by others, notably in the 
relative toxicity of silverand mercury. The latter was much more 

* Mathews, A. P. : "The Relation between Solution Tension, Atomic 
Volume, and the Physiological Action of the Elements." Amer. Jour, of 
Physiol., X, pp. 290-323, 1904. 

*McGuigan, Hugh: "The Relation Between the Decomposition Ten- 
sion of Salts and their Antifermentative Properties." Amer. Jour, of 
Physiol., X, pp. 444-451, 1904. 

' Caldwell, J. S. : "The Effects of Toxic Agents upon the Action of Bro- 
melin. " Botan. Gazette, xxxix, pp. 409-419, 1905. 
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toxic, while Mathews, McGtiigan and Caldwell all found silver to 
be more toxic. The relative toxicity of a series of metallic salts 
is not constant with varying concentration of the enzyme as Cald- 
well found. The salts seem to fall into two groups with regard to 
the possible cause of toxicity. In one group there is evidence of 
chemical action between the salt and the substance of the enzyme 
solution and in the other group there is no evidence of such reaction. 
My own results considered in connection with those obtained by 
the men mentioned, justify the statement that the evidence upon 
which Mathews's law is based, is insufficient. 

ON THE CAUSE OF A RED COLORATION IN THE IODO- 
FORM TEST FOR ACETONE WHEN APPLIED TO DIS- 
TILLATES OBTAINED FROM URINE PRESERVED 
WITH THYMOL. 

By WILLIAM H. WELKER. 

(From the Laboratory of Biological Chemistry of Columbia University, at 
the College of Physicians and Surgeons, New York.) 

In applying to urinary distillates the iodoform test for acetone, 
a pink to red coloration was observed in some instances. Dr. 
Foster in this laboratory also independently noticed this colora- 
tion. All these observations were made on specimens of urine 
from pathological cases. The conditions under which the color- 
ation was produced were such as seemed to eliminate the pre- 
servative (th)miol) as the cause. A study of biochemical litera- 
ture on the acetone test failed to give any clue to the reason for 
the red coloration. 

On the assumption that the compound that gave the colored 
substance in the test was a product secreted during disease, con- 
siderable work was done to ascertain the nature of the substance. 
On isolating it, the compound proved to be th)rmol. In spite of 
its apparent removal (by filtration) from the preserved urines that 
were subjected to distillation, thymol had nevertheless always 
been present in solution in appreciable quantity and accumu- 
lated in the distillates in proportions sufficient to permit of its 
identification. It was found that th)rmol was alone responsible 
for the coloration noted. On referring to the chemical literature 
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on thymol, it was found that Messinger and Vortmann* described 
a sjmthetic iodothymol compound that obviously was identical 
with the product formed in the test alluded to and which evi- 
dently accounted for the coloration observed. The nature of 
the compound is indicated by the following formula ascribed to 
it by Messinger and Vortmann: 

CH, CH, 
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ON THE GLYCOL FATS AND THE CHEMICAL AND PHYS- 
ICAL RELATIONSHIP OF CROSS FATS. 

By R. F. RUTTAN (by invitation). 

Third Meeting, 

George Washington Medical College. Thursday morning, May 
9. Joint session with the American Physiological Society. 

Presiding officers: The President of the American Physio- 
logical Society, William H. Howell, and the Vice-President of the 
American Society of Biological Chemists, John J. Abel. 

ON THE OCCURRENCE OF FERMENTS IN EMBRYOS. 

By WALTER JONES and C. R. AUSTRIAN. 

{From the Laboratory of Physiological Chemistry ^ Johns Hopkins University.) 

We have already called attention to the fact that the distribu- 
tion of the nuclein ferments (guanase, adenase and xanthooxi- 
dase) is different for different animal species. This was found 
notably true in the case of the livers of the four species, dog, ox, 
pig and rabbit, each gland being characterized and easily 
distinguishable from the other three by the ferments which it 
exhibits. This naturally suggests that the ferments in the adult 

* Messinger and Vortmann: Ber. d. detUsch, chem. Gesellsch.^ xxii, p. 
3316, 1889. 
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glands of a given species will differ from those of the embryo. 
We have found this to be true in the case of pig's liver. The livers 
of small embryos (65-75 millimeters) do not contain any of the 
ferments. When the embryo has reached a length of 150-175 
millimeters, adenase makes its appearance, but xanthooxidase 
cannot be demonstrated. The adult liver as formerly stated con- 
tains both adenase and xanthooxidase but not guanase. 

PROTEIN METABOLISM IN CYSTINURIA. 

By C. G. L. wolf and PHILIP A. SHAFFER. 

{From the Chemical Laboratory and the Department of Experimental 
Pathology, Cornell University Medical College, New York City), 

Metabolism experiments upon a case of cystinuria. The results 
wholly confirm the findings of Alsberg and Folin, that the sulfur 
of hair- or protein-cystin fed to a cystinuric individual is nor- 
mally oxidized to sulfuric acid; and are directly contradictory to 
the conclusion of Loewy and Neuberg, that cystinuric individuals 
are unable to oxidize ingested cystin. Both cystein and cystin 
prepared from the patient's urine were likewise oxidized when 
given by mouth. The cystin excreted in the urine is evidently 
not absorbed as such from the intestine, but must be absorbed in 
the form of a larger molecule; because cystin absorbed as such 
is oxidized. An increase of food protein leads to an increase of 
cystin excreted but when the food protein is hydrolyzed outside 
the body and the isolated cystin is given to a cystinuric patient, 
the sulfur of this cystin is oxidized to sulfuric acid. 

Cystin injected subcutaneously was excreted in the form of 
neutral sulfur (probably as cystin). Cystein similarly injected 
led to an increase of the total sulfur of the urine, the increase being 
equally divided between inorganic sulfates and neutral sulfur. 

The authors believe that the cystin excreted by subjects of 
cystinuria has a double source. A part, and perhaps a greater 
part on the usual diet, is derived directly from the food protein, 
and is therefore strictly exogenous. But a second part of the 
cystin appears to be independent of the food protein, and is 
therefore not exogenous. At least one phase of the anomaly in 
cystinuria appears to consist of the inability to oxidize that part 
of the sulfur-containing protein which has not been split so far as 
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the cystin stage in the intestine. That part which is absorbed as 
cystin the cystinuric, as well as the normal individual, does 
oxidize. 

PROTEIN METABOLISM IN THE DOG. 

By C. G. L. wolf. 

(From the Department of Chemistry, Cornell University Medical College, 

New York City.) 

The nitrogen and sulfur metabolism in dogs in an early stage of 
starvation was examined. The animals were fed on a non-nitrog- 
enous diet of fat and carbohydrates containing 80 calories per 
kilo. At the end of eight days a large quantity of protein in the 
form of casein was administered, and the metabolism followed 
during four days of subsequent starvation. In a second series, 
160 calories per kilo were fed at the end of the 80 calorie period. 
This was done in an attempt to change the distribution of nitro- 
gen and sulfur as a consequence of the high caloric value of the 
diet. The total nitrogen excretion was reduced to a level not 
heretofore observed in dogs of this weight. The ammonia nitro- 
gen was relatively increased as a result of the starch and fat diet. 
The oxidized sulfur was lower markedly, both absolutely and 
relatively. The relative excretion rose at once on the adminis- 
tration of the protein. The absolute creatinin excretion was 
uninfluenced by any change in diet. The undetermined nitrogen 
and neutral sulfur were increased with the administration of pro- 
tein, but decreased relatively to the nitrogen and sulfiu" outputs, 
respectively. There was no constant relation between the elimi- 
nation of ethereal sulfur and indican. 

ON THE GLOMERULAR EXCRETION UNDER CERTAIN 

CONDITIONS. 

By a. B. MACALLUM. 

(From the Physiological Laboratory of the University of Toronto.) 

When large quantities of distilled water (2-3 liters) were 
swallowed in the interval of one hour and a half and the charac- 
ters of the urine of each ten minute period were determined it was 
found that J progressively diminished until it was only 0.09. At 
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this point the sodium chloride was only 0.047 P®r cent. Potas- 
sium salts were not present and only traces of phosphates were 
found. The results seem to show in this case that the reflected 
epithelitun of Bowman's capsule actively removes only pure water 
from the blood stream through the glomenili and that the salts 
found in it ultimately are those washed out from the epithelial 
cells of the tubules, ureters and bladder. The water, therefore, of 
urine cannot be wholly the result of pressure filtration merely 
but must be also a true secretion. 



ON THE COMPOSITION OF THE HOURLY EXCRETION 

OF URINE. 

By C. C. BENSON. 
{From the Physiological Laboratory of the University of Toronto.) 

The urine excreted hourly for twenty-four hour periods was 
examined quantitatively for chlorides, phosphates and nitrogen 
and also as to its conductivity, its specific gravity and the depres- 
sion of its freezing point. As a result of these observations it was 
found that while the constants of Bugarszky's and Koranyi's 
formulae were exemplified in some of the hourly excretions they 
were not uniformly or even generally obtained. 

THE INHIBITION OF TETANY PARATHYREOPRIVA BY 
EXTRACTS OF THE PARATHYROID GLAND. 

By S. p. BEEBE. 

{From the Department of Experimental Pathology, Cornell University Medi- 
cal College, New York.) 

The acute symptoms following the extirpation of the parathy- 
roid gland in dogs have been completely inhibited by the hypo- 
dermic administration of the nucleoproteid of beef parathyroid. 
The symptoms may be alleviated for three days by a single injec- 
tion, but it has not been possible to prevent ultimate death by 
the continued injection of this proteid. If the alkaline solution 
of the proteid is first boiled it fails to act. The active principle 
is not destroyed by the peptic or tryptic digestion for forty-eight 
hours. 
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PROTEID SUSCEPTIBILITY AND IMMUNITY. 

By victor C. VAUGHAN. 
(From the Hygienic Laboratory, University of Michigan.) 

All the proteids with which we have worked, and this includes 
bacterial, animal and vegetable proteids, can be split up by dilute 
alkali in absolute alcohol into poisonous and non-poisonous 
portions. The poisonous part, which is similar but not identical 
in the different proteids, is freely soluble in absolute alcohol and 
in water, more freely in the former than in the latter. It gives 
the general proteid color reactions with the exception of that of 
Molisch, and it does not contain a carbohydrate group. It is 
also free from phosphorus. From its alcoholic solution, it is 
precipitated by ether. Its aqueous solution is distinctly acid 
to litmus and slowly decomposes sodium bicarbonate. The free 
poison when administered intra-abdominally, subcutaneously or 
intravenously kills guinea pigs in a few minutes. At first the 
animal shows evidence of peripheral irritation, then it becomes 
partially paralyzed, and finally it develops violent convulsions 
that terminate in death. 

Guinea pigs can be sensitized to any of the proteids with which 
we have worked. In case of the vegetable and animal proteids 
the first dose has no recognizable effect on the animal, but the 
second dose, provided that there has been a proper time interval 
which varies somewhat with the different proteids, profoundly 
affects and may kill the animal. The sjrmptoms induced by the 
second dose of the unbroken proteid in a sensitized animal are 
identical in character and sequence with those induced by the 
first dose of the free poison. It is evident from this that the sen- 
sitized animal splits up the proteid to which it has been sensitized 
with the liberation of the poison, much as the proteid may be 
broken up in the retort with the alcoholic solution of alkali. 
Undoubtedly this cleavage is carried out much more efficiently 
in the animal body than in the retort, and in the body it is most 
likely due to the action of a specific proteolytic ferment, which is 
called into existence by the first injection of the proteid, is stored 
in the animal cell as a zymogen, and is activated by the second 
injection. 
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The non-poisonous portion of the split proteid contains all the 
phosphorus present in the unbroken body, and when the original 
proteid possesses a carbohydrate group this remains in the non- 
poisonous split product. The non-poisonous portions of some 
bacterial proteids immunize animals to living cultures of homol- 
ogous bacteria, and that of some vegetable and animal proteids 
sensitizes animals to the proteids from which they are derived. 
Hypersusceptibility or anaphylaxia, as it has been called, arid 
immunity, although apparently antipodal, are in reality identical 
in their essentials. In both there is developed in the animal body 
the capability of splitting up the specific foreign proteid. If the 
foreign proteid be a living one — a bacterial cell — ^and the speci- 
ally prepared ferment splits it up before it has time to multiply, 
the animal is immunized and its life is saved. If the foreign 
proteid be a dead one, and if it be present in sufficient quantity to 
furnish a fatal dose of the poison on being split up, the animal 
dies. 

ON THE CHEMICAL RELATION BETWEEN COLLAGEN 

AND GELATIN. 

By a. D. EMMETT and WILLIAM J. GIES. 

{From the Laboratory of Biological Chemistry of Columbia University, at the 

College of Physicians and Surgeons^ New York.) 

We have been unable, by Hofmeister's method of continuous 
dr3ring at 130® C, to convert either pure gelatin or commercial 
gelatin to collagen. The resultant desiccated products were 
somewhat less soluble than the original gelatin both in water and 
in dilute sodium carbonate solutions at 40*^ C, but were digested 
with apparently the same readiness in neutral trypsin solution at 
40^ C, in which even very minute fragments of collagen fibers 
remained unaffected for hours. 

It appears that Hofmeister attached too much significance to 
the difference in solubility between the unmodified gelatin and 
the desiccation product. The observed difference may have 
been due to decomposition instead of to simple dehydration. Be- 
sides, he did not apply the tryptic digestion test to his products to 
ascertain whether they resembled collagen in resistance to tryp- 
tolysis. 
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When fresh tendon, ossein shavings, and pure collagen from 
bone and tendon were boiled in water about two hoiirs for the 
production of gelatin, considerable ammonia was liberated from 
each. When gelatin was subjected to the same treatment, ammonia 
was not eliminated. 

We believe that the so-called collagen obtained by Hofmeister 
from gelatin by desiccation at 130° C. was not collagen, and that 
his conclusion and the prevalent view that gelatin is a simple 
hydrate of collagen are not well founded. That gelatin arises 
from an intramolecular rearrangement of collagen on treating 
the latter with boiling water and that the resultant gelatin is not a 
simple hydrate of collagen, are shown by the fact that ammonia is 
liberated from the collagen when the latter is converted into 
gelatin. 

EMBRYO-CHEMICAL STUDIES— THE PURIN METABOL- 
ISM OP THE EMBRYO.* 

By LAFAYETTE B. MENDEL. 

(Front the Sheffield Laboratory of Physiological Chemistry, Yale University.) 

In connection with a more extended series of chemical investi- 
gations in embryonic growth conducted by the writer, Dr. P. H. 
Mitchell has studied the occurrence and development of the 
enzymes associated with the metabolism of the purins. The 
more important conclusions already reached may be summarized 
as follows: 

1. The liver of the embryo pig contains adenase but no guan- 
ase. In this respect it resembles the adult liver of the same species. 

2. An extract of embryo viscera exclusive of the liver readily 
indicates the presence of guanase. 

3. The view that guanase and adenase have an unlike distri- 
bution and are therefore specific enz)mies receives new corrobo- 
ration from such restdts. 

4. Extracts of the organs of embryo pigs have failed to demon- 
strate any capacity for forming uric acid from free purins, even 

^ The expenses of this investigation were shared by the Carnegie Insti- 
tution of Washington and the Sheffield Laboratory of Physiological Chem- 
istry, Yale University. The data will later be published in detail . 



44 Scientific Proceedings — Washington 

after prolonged digestions of five days' duration in the presence 
of oxygen. The added purin bases, although deamidized, could 
be quantitatively recovered. Xanthobxidase was therefore not 
recognized in such extracts. 

5. On the other hand, extracts of the livers of adult pigs or of 
very young pigs, are capable of forming uric acid. 

6. The uricolytic enzyme has not been identified in any extract 
of embryo organs under conditions in which its presence is easily 
demonstrated in adult tissues. 

7. Both the xanthooxidase and the uricolytic enzyme appar- 
ently begin to functionate either in the last stages of embryonic 
life or soon after birth. 

The tardy appearance of some of these enzymes is of interest 
in view of the peculiar character of the physiological processes 
characteristic of young or growing organisms. 



NOTES ON THE THYROID. 

By REID hunt. 

THE DISTRIBUTION OF SULPHUR AND PHOSPHORUS 

IN THE HUMAN BRAIN. 

By WALDEMAR KOCH. 

Fourth Meeting. 

Cosmos Club. Thursday evening, May 9. Joint session with 
the Washington Section of the American Chemical Society. 

Presiding officers: The President of the Washington Section of 
the American Chemical Society, Peter Fireman, and the Secretary 
of the American Society of Biological Chemists, William J. Gies. 

CHEMICAL AND BACTERIOLOGICAL STANDARDS NOW 

IN USE IN WATER ANALYSIS. 

By JOSEPH H. KASTLE. 

{From the Hygienic Laboratory, U. S. Public Health and Marine Hospital 

Service, Washington, D. C.) 

The various chemical and bacteriological standards now in use 
in water analysis were reviewed and discussed. Particular atten- 
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tion was paid to the recent work of Leighton on this subject,* in 
which this author shows that the results of the chemical analysis 
are ofttimes at variance with experience so far as the purity or 
pollution of a natural water is concerned. In the light of all of 
the facts, as they are known to us at the present, three things 
must be known before we can form a correct opinion regarding 
the purity or pollution of a natural water: (i) The source of the 
water and the sanitary character of the drainage area; (2) the 
number and kind of microorganisms present in the water, and (3) 
the nature and amount of the chemical impurities. 

By way of illustration the several water supplies of the District 
of Columbia were considered and also the purification of the 
water of the Potomac river effected by sedimentation and sand 
filtration, as shown by the chemical and bacteriological findings. 
Special attention was called to the parallelism found to exist 
between the turbidity of the Potomac water at various stages in 
its purification by sedimentation and sand filtration, and the 
number of bacteria per cubic centimeter and also to the parallel- 
ism between the several amounts of nitrites and the number of 
specimens of water showing the B, Coli, 

AMMONIA IN MILK AND ITS DEVELOPMENT DURING 
PROTEOLYSIS UNDER THE INFLUENCE OF STRONG 
ANTISEPTICS. 

By H. C. SHERMAN, W. N. BERG. L. J. COHEN and W. G. WHITMAN. 
(From the Department of Chemistry, Columbitt University.) 

Analyses of 28 samples of milk obtained from 7 different sources 
showed an average of 0.0004 per cent of ammonia. As a rule the 
better the milk and the fresher when examined the lower were 
the percentages of ammonia found. 

Addition of 3 per cent chloroform or o.i per cent formaldehyde 
retarded but did not stop the proteolysis which resulted in the 
production of ammonia. The greater the freedom of the milk from 
contamination the less apparent is this influence of the anti- 
septic and in one sample of exceptional purity spontaneous sour- 

* See Biological Studies by the Pupils of William Thompson Sedgwick* 
Boston, pp. 36-53, 1906. 
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ing appeared to inhibit the production of ammonia to a greater 
extent than did the chloroform or formaldehyde. 

STUDIES ON APPLE JUICE. 

By H. C. GORE. 

{From the Division of Foods, Bureau of Chemistry ^ U. S. Department of 

Agriculture.) 

Successive analyses were given of the juices of the cull apples 
employed for cider making. These juices were found to become 
gradually richer in sugar and acid as the season progressed. 
Analyses of the juices of standard varieties of apples grown in 
Nebraska were given, and compared with analyses taken from 
the literature, of apples grown in Eastern States. The compo- 
sition of the Nebraska apple juice was found to be practically the 
same as that of Eastern grown apples. 

Summer apples were discussed in regard to their value as 
vinegar stock. To secure the highest yield of acetic add in the 
vinegar it was found that the alcoholic fermentation should be 
carried on in closed vessels in order to hinder the development 
of acetic acid bacteria which interfere with the alcoholic fermen- 
tation. Jtiices of deca3ring apples were examined with regard to 
their use as vinegar stock. It was found that changes go on when 
apples decay similar to those which occur in vinegar making, 
except that the inversion of the sucrose, the alcoholic fermenta- 
tion and the acetic acid fermentation go on more or less simul- 
taneously. Acetic acid was found in the juices of decayed apples 
and in view of the well known tendency of acetic acid to retard 
alcoholic fermentation the use of decayed apples is to be avoided. 
The question of the wholesomeness of vinegar prepared from 
decayed apples was not touched upon. 

SUGAR METABOLISM. 

By HUGH McGUIGAN. 

{From the Laboratory of Biochemistry and Pharmacology of the University 

of Chicago.) 

Work on the oxidation of sugars in vitro and their metabolism 
in the body corroborates the clinical assertion that levulose is more 
easily oxidized than glucose, and that it may be used in the body 
when glucose cannot. The order of their ease of oxidation in 
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vitro and in the economy is: levulose, galactose, glucose, mal- 
tose, saccharose, levulose being the easiest oxidized. 

In cases of perverted metabolism with glycosuria my results 
favor the theory that the sugar in the blood normally exists in 
combination with a colloid. An abnormal breaking down of this 
compound causes glycosuria. The intravenous injection of cal- 
cium salts inhibits the glycosuria by forming a more stable com- 

pound, probably Ca<P^*J^ or Ca < Pf °Jj^g^^. The various 

tissues of the body also differ in their power of oxidation. By 
using the volume of O evolved from HjO, by the same weight of 
the different tissues, as an index of their oxidizing power the 
order found was: kidney, liver, lungs, spleen, pancreas, muscle, 
brain. 

Preliminary work on the oxidation of sugars by the tissues 
gives substantially the same order, but as yet it is not conclusive. 

THE PRESENCE OF SECONDARY DECOMPOSITION 
PRODUCTS OF PROTEIDS IN SOILS. 

By OSWALD SCHREINER and EDMUND C. SHOREY. 

{From the Laboratory of the Bureau of Soils, United States Department of 

Agriculture.) 

Soil as distinguished from the disintegrated rock which forms 
the basis of soils contains organic matter. A portion of this 
organic matter is made up of nitrogenous compounds, which are 
evidently decomposition products of proteids. 

We have absolutely no definite knowledge of the composition 
or constitution of these bodies and many difficulties are en- 
countered in attempting to isolate them. 

A method finally adopted is essentially solution in 2 per cent 
sodium hydroxide at room temperature, removal of mineral bases 
and so-called humus bodies by neutralizing the solution so ob- 
tained, resulting in a neutral solution containing 50-60 per cent 
of the organic nitrogen in the soil. This solution gives precipi- 
tates with silver nitrate and ammoniacal lead acetate and by 
decomposing the precipitate so obtained with hydrogen sulphide, a 
crystalline body has been obtained which has been identified as 
picoline carboxylic acid. 
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This compound has been obtained in small quantity from 
several soils of widely different character. 

The presence of this pyridin compound may be connected with 
the following facts. The melanoidins or humus bodies yield 
pyridin on reduction. Tryptophan, a constant decomposition 
product of proteids, can be easily converted into a pyridin deriv- 
ative. Pyrouvic acid on treatment with alcoholic ammonia 
yields uvitonic acid which on heating splits up into carbon dioxide 
and picoline carboxy lie acid. 

There have been obtained indications of the presence of pyro- 
uvic acid in some soil solutions but the identification is not as yet 
conclusive. 

The work here outlined is the initial stage of one phase of the 
investigation of the relation of organic soil composition to soil 
fertility now being carried on by the Bureau of Soils and a more 
detailed account of the work will be published at a later date. 

ON LYSYLGLYCIN. 

By p. a. LEVENE and W. A. BEATTY. 
(From the Rockefeller Institute for Medical Research.) 

In the process employed by the writers a year ago for pre- 
paring the peptid prolinglycyl, a substance was produced by 
tryptic digestion of egg albumen, which on further cleavage yielded 
only lysin and glycocoll. The substance could not be crystallized. 
It is a noteworthy fact that peptids of the hexon bases obtained 
by Fischer and Suzuki synthetically also failed to crystallize. 

SOME AZOLITMIN COMPOUNDS OF MUCOIDS, NUCLEO- 
PROTEINS AND OTHER PROTEINS, WITH EXHIBI- 
TION OF PRODUCTS. 

By JACOB ROSENBLOOM and WILLIAM J. GIES. 

{From the Laboratory of Biological Chemistry of Columbia University, at 
the College of Physicians and Surgeons, New York.) 

It is well known that mucoid, completely freed from the acid 
used to obtain it, is acid to litmus. All previous references to 
this fact appear to depend upon reaction tests made simply with 
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litmus paper. We have recently made the following additional 
observations. 

When a sample of pure moist mucoid is mixed with a small 
quantity of a commercial blue litmus or azolitmin product, the 
entire mass assumes a raspberry red color. We have been unable 
to remove this color by any washing process, although an excess 
of litmus may be readily eliminated by treatment with water. 

Very faintly alkaline azolitmin preparations yield mucoid pro- 
ducts that are also raspberry red when moist and which are some- 
what soluble in water. If, however, one removes the excess of 
base by thorough dialysis in water, azolitmin forms a raspberry 
red product with moist mucoid that appears to be entirely in5t>/fiWe 
in water. 

This moist raspberry red product turns blue when treated with 
a trivial quantity of base, such as dry CaO, and the material 
then dissolves in water yielding a fine blue solution. A blue 
precipitate is obtained upon treating this solution with an excess 
of alcohol. This precipitate dissolves readily in water. Alka- 
lies intensify the blue color of the solution of this precipitate, 
but acids, and even CO, gas, precipitate a flocculent pink 
product, which is insoluble in water and from which none of the 
color can be washed. This pink precipitate in turn dissolves 
readily to a blue solution in aqueous basic liquids. 

Similar experiments are under way with other coloring mat- 
ters and additional proteins, and pure products will shortly be 
made for intimate chemical study. We believe that mucoid, and 
proteins such as nucleoproteins that behave in the same way, 
form definite compounds with azolitmin. That the phenomena 
observed are not adsorption effects is already indicated, although 
not conclusively proved. 

NEGATIVE EVIDENCE OF THE ADAPTATION OF DOG'S 
SALIVARY SECRETION TO MEET THE DIGESTIVE 
REQUIREMENT OF THE DIET. 

By WALTER E. GARREY. 

{From the Physiological Laboratory of the Cooper Medical College.) 

I. In testing the salivas of forty-seven dogs fed upon a mixed 
diet it was found that only four showed any diastatic action 
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upon starch paste of frpm i to cjicr cen^strength. Only about 
8 per cent of H np-sNiia^t ff <y ^<^f t^i^^ active diastatic enzyme 
in their saliva, and these only in very small amounts. 

The samples of saliva were obtained in several ways; perma- 
nent fisttilas being established in some cases, in others drippings 
were obtained under the influence of various stimuli, e, g., the 
** psychic" secretion, that obtained by pilocarpine injections, by 
induction of nausea, by sensory stimulation (both mechanical 
and chemical) , and by faradic excitation of the glandular nerve 
supply (parotid and submaxillary) , the animal being under mor- 
phine or chloretone anesthesia. Eleven hundred samples of 
saliva thus obtained gave only the negative result mentioned 
above. 

2. A diet of bread alone, of bread and milk, or of bread and 
bouillon failed to develop any diastatic power when it had pre- 
viously, been absent, or to increase the action in the few salivas 
which had previously shown some slight diastatic action. The 
carbohydrate diet was maintained in these cases from i8 to 40 
days. 

3. The failure of dog's saliva to digest starch paste cannot 
be ascribed to the fact that proferments only are present, for the 
activity is not forthcoming upon changing the reaction of the 
media or by adding extracts of the esophageal or gastric mucosa, 
nor does starch paste mixed with saliva show any reducing action 
upon Fehling's solution after remaining in dogs' stomachs from 
20 to 45 minutes — no ** activation" takes place. 

4. Extracts of active and resting dog's salivary glands showed 
no quantitative difference in diastatic power, and this was no 
greater than one would expect from tissues in general. 

5. Hewlett's observation that fat splitting enzjrmes are absent 
from dog's saliva was confirmed. 

6. Proteolytic enzymes capable of attacking raw fibrin are 
also absent. 

7. Diets containing much fat, or meat exclusively, do not 
induce the secretion of lipase or proteolytic enzjrmes, respectively. 

8. Histologic examination shows the typical granular struc- 
ture of the salivary glands of the dog. We conclude that these 
granules are not ** zymogen" granules. 
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ON THE QUANTITATIVE DETERMINATION OF MU- 
COID IN URINE, BLOOD AND TISSUE EXTRACTS. 

By clarence E. MAY and WILLIAM J. GIES. 

(From the Laboratory of Biological Chemistry of Columbia University, at the 
College of Physicians and Surgeons, New York.) 

Connective tissue mucoids cannot be completely precipitated 
from their neutral or alkaline solutions by any degree of acidifica- 
tion, however cautiously acidity may be brought about and 
increased. As much as 10 to 15 per cent of a given amount of 
mucoid, dissolved in lime water under ordinary conditions, may 
remain in solution after apparent attainment of complete pre- 
cipitation by add, in the usual flocculent condition in a water 
clear liquid. Treatment of the clear filtrate with alcohol in ex- 
cess causes precipitation of practically all the remaining mucoid 
material. 

The acid precipitation method is very unsatisfactory for quan- 
titative determination of mucoid in tissue extracts, and bio- 
logical liquids in general, not only because the mucoid cannot 
be completely precipitated by mere acidification, but also because 
other proteins that may be present are apt to be carried down 
with the mucoid in flocculent combinations that cannot be severed 
by any washing process. 

Observations in other connections indicate that practically all 
the acid precipitable proteins are like mucoid in these several 
respects. 

The results of numerous quantitative experiments have enforced 
the above conclusions and make it apparent that all published 
data for the proportions of mucoids in tissues or biological liquids 
are inaccurate. We hope to devise a new method for the more 
accurate quantitative determination of mucoids and other acid 
precipitable proteins. 
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ABSTRACT OF THE EXECUTIVE PROCEEDINGS OF THE 
WASHINGTON MEETINGS, MAY 8 AND 9, 1907. 

Ratification of the roll of charter members. The provisional roll 
of charter members, as authorized by the Council (page 6) and 
printed on page 7, was formally ratified. 

Time and place of next meetings. On recommendation by the 
Council it was decided to hold the next meetings in Chicago, dur- 
ing convocation week, 1907-08. 

Constitution, At the suggestion of the Secretary, the Council 
decided to postpone its report on the formulation of a Constitu- 
tion in order to afford the Secretary ample opportunity, before 
the Chicago meetings, to obtain for the Council's guidance the 
opinions of all the members on matters pertaining to the Con- 
stitution and, also, to present to all the members a digest of the 
opinions expressed. 

Election of new members. On recommendation by the Council, 
election of new members was postponed until after the adoption 
of a Constitution. 

Committee on protein nomenclature. The Secretary stated that 
at one of its December (1906) meetings in New York, the follow- 
ing action was taken by the American Physiological Society, 
relative to the question of protein nomenclature which had been 
brought to the attention of the American Physiological Society 
by a Joint Committee of the Physiological and Chemical 
Societies of England: 

"Voted that the President appoint a committee to consider 
the question of proteid nomenclature in conjunction with a 
similar committee of the newly formed American Society of 
Biological Chemists, and report at the next annual meeting." 
The President of the Physiological Society appointed as mem- 
bers of this committee, T. B. Osborne (Chairman), P. A. Levene, 
J. A. Mandel, A. P. Mathews, L. B. Mendel." All the members 
of this committee of the Physiological Society are also members 
of the American Society of Biological Chemists. 
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The Secretary further stated that the council of the American 
Society of Biological Chemists had adopted the following reso- 
lution, after receiving notice of the above mentioned action by 
the American Physiological Society; 

**That the President of the American Society of Biological 
Chemists be instructed to appoint a committee of five, with 
himself as Chairman, to consider the question of protein nomen- 
clature in conjunction with the committee appointed by the 
American Physiological Society for the same purpose, and to 
report at its discretion to the American Society of Biological 
Chemists." The said committee consists of R. H. Chittenden 
(Chairman), Otto Folin, William J. Gies, Waldemar Koch, 
Thomas B. Osborne. 

Resolutions regarding Federal supervision of matters pertaining 
to public health. At the joint meeting of the American Physiolog- 
ical Society and the American Society of Biological Chemists 
(May 9) the following resolutions were adopted by unanimous 
vote: 

** We approve of the movement, represented by the Committee 
of One Hundred of the American Association for the Advance- 
ment of Science, to increase and coordinate the present activities 
of the Federal Government in matters pertaining to public health. 

"We therefore urge upon the President of the United States 
and Members of Congress the favorable consideration of such 
legislative measures as are best adapted to secure this result." 

Copies of these resolutions were immediately forwarded to 
President Roosevelt, to Members of Congress, to the Committee 
of One Hundred of the American Association for the Advance- 
ment of Science, and to the Permanent Secretary of the Ameri- 
can Association for the Advancement of Science. 
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SOME OF THE PRESENT-DAY PROB- 
LEMS OF BIOLOGICAL CHEMISTRY* 

DuBiNO the past few decades there has 
been gradually developing in the biological 
world a clearer recognition of the impor- 
tance of a study of function, coupled with 
a fuller appreciation of the great diversity 
of the processes characteristic of life. It 
has come to be the fashion for naturalists 
—who up to comparatively recent times 
were content mainly to study form and 
structure— to turn their attention to ob- 
servation of function, to learn how and 
why certain things are accomplished. 
Each decade has witnessed a broadening 
of the point of view; in botany, zoology, 
paleontology and geology new methods of 
investigation have been gradually applied, 
new relationships have been established, 
and the study of life, past and present, 
has taken on a new and broader signifi- 
cance. The Mendelian law and the present 
theories of genetics; the facts of modern 
cytology and the theories of heredity con- 
sequent thereto; the present-day experi- 
ments in breeding and variation with the 
conclusions to be drawn therefrom; the 

* Address of the president of the American 
Society of Biological Chemists and Chairman of 
the Biological Section of the American Chemical 
Society, at the joint meeting in Chicago, January 
1, 1908. 

(55) 
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modern methods and theories of physiology 
in general; are the natural outcome of a 
progressive scientific activity where the 
study of function has come to occupy a 
prominent position and where the experi- 
mental method is being largely applied in 
biology as in the physical sciences. 

The historical and descriptive study of . 
biology has been gradually giving place to 
experiment. The zoologist is no longer 
content with systematic work, with the 
naming and classifying of species and 
genera, but he seeks to understand the 
chemical and physical changes that occur 
in growth, development, old age, death, 
etc. ; or, in other words, he would know the 
cause or causes of these phenomena. He 
would understand the reason for things 
that occur during life, and with that end 
in view he turns to the experimental 
method, just as in physics and chemistry 
experimental or analytical study is made 
use of in the solving of problems that 
pertain to these sciences. 

In botany, attention is being more and 
more directed to the study of plant physi- 
ology, with its chemical and physical prob- 
lems. It is not enough to know that some 
species of fungi, for example, become 
black at a certain stage of their growth, 
but we need the explanation of the cause. 
The enzyme is to be detected and isolated, 
and the substance or substances upon 
which it acts identified. So, too, the many 
phenomena connected with the growth, 
nutrition and pathology of plants interest 
us, but knowledge of what is actually 
occurring can only be had by application 
of chemical methods. Systemic study of 
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plants and animals will always be im- 
portant, but if we are to have adequate 
explanation of the hundred and one phe- 
nomena characteristic of living forms we 
must turn our attention to experimental 
methods, as is being so largely done at the 
present time throughout the biological 
world, with due regard also to possible 
chemical transformations and reactions, 
that may be symbolical of broader changes 
in function and structure. 

Descriptive embryology may tell us 
much regarding development, may show 
us the many different stages through which 
the eggj after fertilization, passes on its 
way to the full-fledged organism, but we 
gain thereby little or no insight into the 
causes that are operating to accomplish the 
ultimate end. We may well conjecture 
that in fertilization the spermatozoon 
brings in some chemical elements that con- 
stitute the eiciting cause of cell division. 
Assuming such to he the case, we may ask 
whether it is a ferment substance of the 
ordinary enzyme type, or whether sub- 
stances of a totally different character are 
involved. The answer to this question, 
however, does not concern us now ; but that 
such a question is pertinent clearly sug- 
gests how the cause of cell cleavage may 
possibly be sought for in chemical or 
physico-chemical reactions incited by the 
admixture of germ and sperm substance. 

It is well understood to-day that all the 
phenomena of life are to be explained on 
the basis of chemical and physical laws, 
and it is partly because of a clear recogni- 
tion of this fact that biological chemistry 
has finally attained the eminence it has now 
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reached as a division of biology; a branch 
of stndy that promises much in the nlti- 
mate explanation of many of the most 
intricate of the present-day problems of 
life. There is another reason why bio- 
logical chemistry has shown snch remark- 
able development dnring the past decades, 
and that is because of the direct aid it has 
furnished, and still promises to furnish, to 
physiology and to both experimental and 
practical medicine. Physiology as an in- 
dependent science, having to do with the 
study of function, has grown in keeping 
with the increasing demand for wider 
knowledge of the processes of life, and 
this has led quite naturally to a broader 
recognition of the importance of the chem- 
ical side of physiology, since the physical 
side has been found inadequate to explain 
all the varied phenomena of living organ- 
isms. As a result, physiological chemistry 
has developed by leaps and bounds, until 
to-day special laboratories and journals de- 
voted to this subject are to be found on 
all sides. 

Again, in bacteriology, and in medicine 
in general, the applications of chemistry 
are so numerous and so fruitful in results 
that it is no longer necessary to defend the 
position of physiological or biological 
chemistry as a leading factor in the de- 
velopment of knowledge in these subjects. 
Sooner or later, in almost every problem 
that presents itself, we are brought face to 
face with some form of chemical reaction, 
or some chemical substance, upon which 
hinges the explanation of the phenomenon 
in question. Under the broad term of 
biological chemistry, we are dealing with a 
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subject which, directly and indirectly, con- 
cerns itself with the chemical processes of 
living oi^anisms, and as these are as many 
and varied as the organisms themselves, it 
is plain to see that the field is broad and 
one beset with many difficulties. 

The very breadth of our field makes it 
clear that there will be diversity of opinion 
regarding the relative importance of the 
present-day problems in our science. To 
one man, quite naturally, a certain line of 
investigation wiU appeal most strongly, 
while to another a totally different set of 
problems will be suggested as the more im- 
portant and promising. To one, questions 
of chemical structure and their bearing 
upon the processes of metabolism will 
prove most attractive; to another, ques- 
tions of physico-chemical nature in their 
relationship to physiological processes in 
general will appeal most strongly; while 
to a third, the chemical dynamics or kinet^ 
ics of physiological processes, the action 
of inorganic salts and their respective ions 
upon protoplasmic activity, etc., will seem 
the more promising field of work. In this 
latter field, we all recognize the great value 
of the results obtained in the laboratories 
here at Chicago, with equal recognition of 
the broad influence which the theories and 
conclusions drawn therefrom by Loeb, 
Mathews and others, have had upon the 
development and progress of this branch 
of our science. 

Understanding fully the natural tend- 
ency of chemists and physiologists to dif- 
fer somewhat in their estimate of the rela- 
tive value of the different subjects calling 
for investigation, we may still, I think, 
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readily select for discussion a certain num- 
ber of problems in biological chemistry 
which we shall all recognize as being pre- 
eminently important to-day, and the settle- 
ment of which would go far toward giving 
a clearer understanding of many of the 
functions of the body. Among these prob- 
lems stands out with startling distinctness 
the question of the chemical constitution 
of protein material. To the chemical mind 
interested in biological matters there is no 
problem that can overshadow this one in 
importance. As the basis of cell proto- 
plasm of all kinds, protein stands forth as 
the one substance or class of substances 
absolutely essential for life. It is the 
chemical nucleus or pivot around which 
revolves a multitude of reactions character- 
istic of biological phenomena. In all the 
metabolic processes of animals and plants 
protein in some form plays a conspicuous 
part, and its many katabolic or decomposi- 
tion products testify both to its com- 
plexity of structure and to the great di- 
versity of reactions that may accompany 
its disintegration. 

Nowhere is there to be found a better 
illustration of the physiological power 
which may reside in a certain definite 
grouping of elements than is seen in the 
case of protein. Gelatin, which resembles 
albumin in its superficial reactions and 
which contains approximately the same 
amount of nitrogen, is, as we know, quite 
incapable of taking the place of albumin 
in supplying the needs of the body for 
protein food. Yet, gelatin yields on de- 
composition many of the disintegration 
products furnished by albumin. Still, 
there are differences in the character and 
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proportion of the cleavage products which, 
while not sufficiently marked to modify the 
ordinary protein color reactions, etc., are 
enough to indicate a difference in chemical 
structure, and owing to this difference in 
structure gelatin is quite unable to repair 
the waste of tissue in body metabolism. 
To every one at aU familiar with protein 
chemistry the recent advances in knowledge 
of the hydrolytic cleavage products of this 
class of substances are more or less known. 
All proteins by appropriate methods of 
disintegration break down into a number 
of monoamino and diamino acids. Thirty 
years ago these hydrolytic cleavage 
products were represented mainly by 
leucine, tyrosine, aspartic and glutaminic 
acids; but now, as a result of efforts in 
many quarters, the number of such de- 
composition products has risen to at least 
seventeen. The significance of this state- 
ment is apparent when we remember that 
these cleavage products represent the 
building stones which make up the finished 
structure of the protein molecule, and if 
the time ever comes when we know all of 
these building stones, we shall then without 
doubt be able to construct or synthesize 
this most important substance. 

Some of the most careful and painstak- 
ing work on the hydrolysis of proteins has 
been done in our own country by Dr. 
Thomas B. Osborne and his co-workers at 
New Haven. Examination of the results 
reported reveals several very important 
facts. Take, for example, some of the 
latest data afforded, as in the hydrolysis of 
phaseolin,^ the globulin of the kidney bean, 

^American Journal of Physiology , Vol. xviii., 
p. 295, 1907. 
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formerly (called legumin. Here, sixteen 
diflferent cleavage products were identified 
and determined. The method of hydrol- 
ysis and the methods of separating the 
diflferent amino acids were carried out by 
persons skilled by long practise and under 
the best of conditions, yet the percentage 
of total cleavage products determined 
amounted to only 54.27. Again, in the 
hydrolysis of excelsin,* the characteristic 
globulin of the Brazil-nut, the total yield 
of cleavage products was 61.09 per cent. 
Finally, in the hydrolysis of hordein,' the 
alcohol-soluble protein of barley, 71.32 
per cent, of cleavage products was sepa- 
rated. In other words, by the best 
methods available and in the hands of 
skilled workers trained to take advantage 
of all the knowledge available, chemists are 
able at present to separate and identify 
only 54 to 71 per cent, of the total yield 
of cleavage products which results from 
the hydrolysis of protein. This un- 
doubtedly means that there are still some 
building stones in the protein molecule 
with which as yet we are unfamiliar. 

It needs no argument to convince any 
one that here lies a most important field of 
work; here is a problem the solution of 
which gives promise of rich reward, both to 
the chemist and to the physiologist. Of 
course, it is possible that the seventeen 
cleavage products referred to represent all 
the diflferent types that are formed by 
hydrolysis and that the apparent deficiency 
is due simply to inadequate methods of 
separation. This, however, is not very 
probable, and it is to be noted in this con- 

* Ihid., Vol. xix., p. 53, 1907. 
»/6id., Vol. xix., p. 117, 1907. 
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nection that the results reported by Abder- 
halden and his co-workers in Germany are 
not radically different from those obtained 
by Osborne and others. Far more prob- 
able is it that there are still undiscovered 
a number of component parts of the pro- 
tein molecule, knowledge of which must 
be obtained before we can hope to arrive 
at a synthesis of protein. Physiologists 
have long sought this goal. It means so 
much in the unraveling of many intricate 
problems in protein metabolism, in nutri- 
tion in general, in intracellular reactions 
and particularly those which bear upon 
the changes incidental to fertilization and 
cell division. 

To how great degree the large variety 
of proteins of both animal and vegetable 
tissues have chemical and physiological in- 
dividuality has long been an unsettled 
question. There is plenty of physiological 
evidence that the circulating proteins con- 
tained in the blood and lymph of different 
species of animals are unlike each other in 
some respects at least. Blood serum from 
one species introduced into the circulation 
of another species causes marked disturb- 
ance and even a fatal result. Animal pro- 
teins are plainly different in some respects 
from those of vegetable origin, while the 
latter derived from different sources vary 
greatly among themselves. We can readily 
conceive of individual proteins playing 
quite different parts in the nutrition of 
man and of animals when taken as food. 
There may be radical and logical differ- 
ences in the nutritive value of animal as 
compared with vegetable proteins, although 
at present we have no positive proof of 
such differences. Arguments for or 
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against vegetarianism, which are now 
based primarily upon questions of senti- 
ment, may in time rest upon a solid 
foundation of fact. Such observations as 
have been made bearing upon the consti- 
tution of proteins are beginning to have 
special significance because of the radical 
differences in chemical make-up shown by 
the individual proteins studied. Take, for 
example, phaseolin from the kidney bean. 
This protein, as shown by both Osborne 
and Abderhalden, yields about 15 per 
cent, of glutaminic acid, 4 per cent, of 
lysine, 2.5 per cent, of proline, 5 per cent, 
of arginine, etc. Excelsin from the Brazil- 
nut, on the other hand, yields by hydrol- 
ysis 16 per cent, of arginine, 13 per cent, 
of glutaminic acid, 1.6 per cent, of lysine 
and 3.6 per cent, of proline; while the 
hordein of barley yields no lysine whatever, 
but furnishes 36 per cent, of glutaminic 
acid and nearly 14 per cent, of proline. 

Such differences as these must have some 
significance; they certainly indicate a 
totally different assortment of building 
stones in the finished structure, and it is 
fair to presume that they carry with them 
some influence upon the physiological be- 
havior of the proteins when the latter are 
taken as foods. The gliadin of wheat 
yields by hydrolysis about 37 per cent, of 
glutaminic acid, while the casein of cow's 
milk yields only 11 per cent. Here is in- 
dicated a radical difference in structure 
between the protein of animal origin and 
that derived from the plant kingdom. We 
can not say, however, that vegetable pro- 
teins are characterized by a high content 
of glutaminic acid, for while it may be 
true of both gliadin and hordein, it is not 
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the case with phaseolin or exeelsin, both of 
which yield only a little more glutaminic 
acid than animal casein. Plainly, we have 
here a problem not to be overlooked, and 
in these days of specialized vegetable foods 
we may justly expect an adequate explana- 
tion of the physiological significance to be 
attached to these chemical differences in 
structure. The gliadin of wheat, the zein 
of corn meal and the hordein of barley 
are all three alcohol-soluble proteins. This 
solubility in warm alcohol might well serve 
to place these proteins in a group by them- 
selves, but they plainly are unlike chemi- 
cally in some respects at least. There is 
harmony in the fact that all three yield no 
lysine by hydrolysis, but zein yields only 
11 per cent, of glutaminic acid, while the 
other two furnish over 30 per cent, of this 
amino acid. Further, gliadin and hordein 
yield only about 2 per cent, of tyrosine, 
while zein furnishes 10 per cent, of this 
substance. To any one familiar with the 
known relationship between chemical con- 
stitution and physiological action as dem- 
onstrated in the study of drugs, the ques- 
tion as to what these differences in chem- 
ical constitution signify in the physio- 
logical action of three food proteins so 
closely related otherwise must be a perti- 
nent one. 

The preseni-day conception of the pro- 
tein molecule is that it is a complex of 
different amino acids variously joined 
together. By energetic hydrolysis of the 
protein the latter is naturally broken apart 
into simple fragments represented by the 
monoamino and diamino acids. When the 
hydrolysis is carefully conducted as by a 
weak solution of trypsin, various proteoses 
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result as the primary products, t. e,, high 
molecular polypeptides, which by further 
action of the enzymes may be successively 
broken down into simpler polypeptides, 
such as tetra-, tri- and dipeptides. Fischer 
and Abderhalden^ a few years ago obtained 
a polypeptide in the pancreatic proteolysis 
of several proteins which was characterized 
by being composed solely of glycocoU, pro- 
line and phenylalanine. More recently Os- 
borne and Clapp" obtained in the hydrol- 
ysis of gliadin what appeared to be a 
crystalline dipeptide composed of proline 
and phenylalanine. Further, Fischer and 
Abderhalden* have just described several 
dipeptides obtained in the partial hydrol- 
ysis of proteins; notably, glycocoll and 
1-tyrosine from silk, glycocoll and 1-leucine 
from elastin and 1-leucyl-d-glutaminic acid 
from gliadin; all characteristic dipeptides. 
In these results we see suggested the pos- 
sibility of a primary cleavage of proteins 
into dissimilar polypeptides and dipeptides 
with distinct chemical make-up. If such 
reactions as these do occur, under the in- 
fluence, for example, of pepsin or trypsin 
proteolysis, or even through the agency of 
the duodenal enzyme erepsin, then it is 
certainly reasonable to consider whether 
the individual proteoses or polypeptides 
formed during gastric and pancreatic di- 
gestion may not be endowed with different 
physiological properties. It raises the 
question whether in the digestion of pro- 
tein in the gastro-intestinal tract by the 

* Zeitachrift fur phyaiologische Chefnie, Band 
xxxix., p. 81, 1903. 

'American Journal of Physiology , Vol. xviii., 
p. 123, 1007. 

* Zentralhlatt fUr Physiologie, No. 15, p. 472, 
1907. 
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enzymes naturally present there a kind of 
selective cleavage may not occur, in which 
the various amino acids contained in the 
protein are split off in special combinations 
representative of particular lines of at- 
traction or union. Further, a tendency 
toward the formation of di- and poly- 
peptides having a definite composition, 
assuming it to exist, may furnish a clue 
to the way in which the synthesis of pro- 
tein may be accomplished. Obviously, 
however, there remains to be discovered 
first the nature of the 29-46 per cent, of 
the protein not yet represented by known 
decomposition products. 

The well-known lability of the protein 
molecule accounts for the ease with which 
it undergoes hydrolysis, but it is, I think, 
quite plain that the ordinary cleavage of 
protein is not the result of a promiscuous 
breaking down of the molecule. On the 
contrary, there is satisfactory evidence that 
certain of the building stones are easily 
split off, while others are separated with 
greater difficulty and still others remain 
combined in large groups or masses, 
thereby suggesting different degrees of 
attraction or union. Thus, it has been re- 
cently shown by Abderhalden and Voegt- 
lin^ that in the digestion of edestin by 
activated pancreatic juice certain of the 
amino acids are rapidly freed from their 
combinations, while others are liberated 
much more slowly; tyrosine, for example, 
was wholly free in two days' time, while 
glutaminic acid even at the end of sixteen 
days was split off only to the extent of 
two thirds of the amount present in the 

^ Zeitschrift fur physiologische Chemie, Band 
XXXV., p. 315, 1907. 
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edestin molecuk. The same has been 
found true in the pancreatic digestion of 
casein; tyrosine is rapidly and completely 
split off, glutaminic acid, on the other 
hand, very gradually. Thus, with casein 
and activated pancreatic juice the full 
amount of tyrosine contained in the pro- 
tein was liberated in three days, while, as 
a rule, glutaminic acid could be obtained 
free only to the extent of 60-80 per cent, 
of the amount present and then only after 
three weeks of continued proteolysis. It 
is thought, though by no means settled, 
that alanine, valine, leucine, etc., behave 
exactly like glutaminic acid, while phenyl- 
alanine, proline and glycocoU do not admit 
of being freed from their combinations at 
all by the hydrolytic action of pancreatic 
juice. In other words, we see suggested 
here different degrees of attraction, dif- 
ferent lines of combination among the 
many units entering into the construction 
of the protein molecule, which are well 
worthy of careful consideration, since they 
may have both chemical and physiological 
significance. It is no exaggeration to say 
that every additional fact bearing upon the 
nature and combinations of the chemical 
units present in the protein molecule 
promises to be of the greatest help in un- 
raveling the many complexities now con- 
fronting us in our understanding of the 
nature of this most important substance. 

Any consideration of protein cleavage as 
a physiological process naturally brings 
into the foreground enzymatic action in 
general, which is rapidly becoming recog- 
nized as the most important method of 
chemical change occurring in living organ- 
isms. We need go back only a few years 
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when practically our knowledge of enzy- 
matic action as it occurred in man and 
the higher animals was limited to the 
transformations of starch, protein and fat 
by the digestive juices of the gastro-intes- 
tinal tract, and in plants to the alteration 
of starch through diastase. But to-day 
what a change has come over our under- 
standing of enzymolysis and how wide- 
spread the varied processes now included 
under this term! The bio-chemical reac- 
tions which are produced through the 
agency of the many enzymes so widely dis- 
tributed in nature are not only numerous, 
but exceedingly varied in character, and we 
are practically justified in the assumption 
that the great majority of the intra- and 
extra-cellular chemical changes taking 
place in living organisms are the result of 
enzyme action. The old-time distinction 
between ferment action and the so-called 
vital action of living cells no longer carries 
weight. As is now well known, not hydrol- 
ysis merely, but oxidation, deamidization 
and a whole host of well-defined chemical 
changes, such, for example, as are char- 
acteristic of the different types of inter- 
mediary metabolism in the higher animals, 
are due to intra- and extra-cellular en- 
zymes, formed, it is true, through the con- 
structive power of living cells, but acting 
as simple chemical or physico-chemical 
agents and capable of producing their 
transformations whether in contact with 
the cells where they are formed or merely 
dissolved in suitable extracts* fre^ from 
tissue elements. Not only do these state- 
ments hold for the ordinary changes of 
tissue metabolism in animals and plants, 
but in that more or less hidden world 
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of microorganisms so potent for good and 
evil, tangible enzymes are likewise re- 
sponsible for many, if not all, of the chem- 
ical reactions by which the life and 
activity of the organisms are mani- 
fested. New enzymes and new forms of 
chemical change are constantly being dis- 
covered and as a result new light is be- 
ing thrown upon many phases of tissue 
metabolism and the processes connected 
therewith. 

Note, for example, the group of unique 
enzymes concerned in the transformations 
of nucleoproteins ; enzymes which are 
widely distributed among diflferent species 
of animals, in different organs and tissues, 
and which are truly unique in the character 
of the chemical changes they are capable of 
produci^g. Thus, we have nuclease, which 
splits off or liberates the purines from the 
nucleic acid complex ; adenase and guanase, 
deamidizing enzymes which are able, by 
hydrolysis with liberation of ammonia, to 
form the oxypurines hypoxanthine and 
xanthine from the aminopurines adenine 
and guanine; xantho-oxidase, which by 
oxidation transforms the oxypurines to 
uric acid; and lastly, a uricolytic enzyme 
which is able to accomplish the destruction 
of uric acid with formation of allantoin as 
one of the intermediary products. Ob- 
serve how these successive steps in the 
formation of uric acid from a nucleoprotein 
are accomplished by specific enzymes, each 
one of a distinct type and limited in its 
action to the one transformation. Further, 
it has been found by several observers that 
these characteristic enzyme^ are not com- 
mon to all active tissues; different organ- 
isms show unlike equipment in this respect. 
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thus indicating, as a recent writer has ex- 
pressed it, that there are ** noteworthy 
variations in the purine metabolism of dif- 
ferent species. ''® Consider also arginase 
which has the power of effecting the 
hydrolysis of arginine, with production of 
urea and ornithine; an enzyme present in 
the liver, kidneys, thjrmus, intestinal 
mucous membrane and other tissues, as 
well as in yeast. Here is an enzyme, ac- 
cording to Dakin,® which is adapted for 
the exclusive hydrolysis apparently of 
dextro-arginine or of other substances con- 
taining the dextro-arginine grouping, and, 
as in the case of glucosides and sugars, the 
relation of the enzyme to the substrate is so 
intimately and finely adjusted that many 
other substances structurally similar to 
arginine are incapable of hydrolysis by 
arginase. Note likewise the newly dis- 
covered enzymes creatinase and creatin- 
inase,^^ the former of which is apparently 
able to transform creatin into creatinin, 
while the latter is said to decompose 
creatinin, presumably into methyl glycocoU 
and urea. 

Truly, we have in the action of these 
peculiar enzymes a striking illustration of 
how in intermediary tissue metabolism 
successive chemical transformations may be 
accomplished in orderly fashion, while at 
the same time there is suggested the prob- 
able existence of many other specialized 
enzymes capable of inciting chemical reac- 

' Mendel and Mitchell, American Journal of 
Physiology, Vol. xx., p. 100, 1907. 

* Journal of Biological Chemistry, Vol. iii., p. 
435, 1907. 

^ ^ Zeitschrift fur physiologische Chemie, Band 
Iii., p. 1, 1907. 
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tions of equal interest. Is there not pos- 
sible gain to be had in a broader, more com- 
prehensive study of the intracellular 
enzymes of animal tissues f Doubtless in 
each species of animal there are peculiari- 
ties of metabolism which are truly specific ; 
probably also there are specific enzymes, 
the presence and action of which are the 
determining factors in the special line of 
metabolism occurring. Here is a field of 
work the cultivation of which promises re- 
sults of the greatest value, while at the 
same time broadly applicable. Take, for 
example, the processes of growth as studied 
in the earlier stages of embryonic life up- 
wards. What is the character of the 
processes by which the young organism is 
able to carry forward its rapid develop- 
ment? What the nature of the chemical 
changes in the construction and destruc- 
tion of tissues constantly taking place dur- 
ing growth, where of necessity cell nucleo- 
proteins are conspicuous elements! These 
questions can not be definitely answered 
at present, but some work carried on in 
our laboratory^^ at New Haven has in- 
dicated quite clearly the presence of cer- 
tain specific enzymes early in embryonic 
life, while others common to the same 
organs in the full-grown animal are wholly 
wanting. Thus, it has been found in 
embryo pigs that the liver contains 
adenase, but no guanase; the latter enzyme, 
however, is present in the viscera of the 
embryo. Further, nuclease is present in 
the liver of the embryo, indicating that in 
the embryonic stage of this animal autolytic 

'^"Chemical Studies on Growth," Mendel and 
Mitchell, American Journal of Physiology, Vol. 
XX., p. 115, 1907. 



Russell H. Chittenden 78 

changes can take place in the liver ; i. e., a 
liberation of aminopurines from the 
nucleoproteins of the forming hepatic cells, 
while any adenine set free can be trans- 
formed by the deamidizing enzyme adenase 
into the oxypurine hypoxanthine. Like- 
wise, any guanine liberated can by action 
of the guanase contained in the embryo 
viscera be transformed into xanthine. 
Here, however, reactions of this sort ap- 
parently stop in the embryo, at least of this 
particular species. The xantho-oxidase 
and the uricolytic enzyme are not present 
in the embryo, though quite abundant 
after birth. In other words, in the em- 
bryonic, growing organism, oxidative and 
katabolic enzymes which are obviously con- 
cerned in the gradual destruction of the 
purine part of the nucleic acid complex 
are wholly wanting; while those enzymes 
which have to do simply with transforma- 
tion and alteration of the purines, thereby 
leading perhaps to the construction of 
added nuclein complexes, are conspicuous. 
Here, we see chemical evidence clearly sub- 
stantiating our conception of the character 
of the transformations taking place in 
embryonic tissue; in the embryo, synthet- 
ical, constructive processes must naturally 
predominate, and the chemical mechanism 
present at that stage of development is 
designed solely to meet the requirements 
of synthesis and broad constructive power. 
Later on, however, when the embryo passes 
into an independent existence, those 
enzymes which have to do with katabolism 
gradually appear, and assume their func- 
tion side by side with the enzymes pri- 
marily concerned in construction. 
Problems of this character naturally 
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lead us on to a consideration of the chem- 
ical aspects of fertilization, cell division, 
and the relative significance of the cytOi- 
plasm and karyoplasm of the egg and 
sperm cells in heredity, etc. As is well 
known, the head of the spermatozoon is 
essentially a cell nucleus, and like other 
nuclei is composed mainly of nucleopro- 
teins ; viz., compounds of nucleic acid with 
protein material of a more or less basic 
character. The only substance to be noted 
in addition is a small admixture of an 
organic iron compound known as karyogen. 
The nucleoproteins of the spermatozoon 
nucleus differ, however, from the cor- 
responding substances present in the 
somatic cell nuclei in that the protein part 
of the mokcule is made up mainly of some 
peculiar form of protein such as prota- 
mine, wl^ich Kossel has defined as the 
simplest type of protein material known. 
These protamines, of which salmine, clu- 
peine, scombrine and sturine are types, are 
composed chiefly of diamino acids. Thus, 
as Kossel and Dakin^^ have shown, salmine 
contains 89.2 per cent, of its nitrogen as 
arginine, 4.3 per cent, as proline, 3.25 per 
cent, as serine, and 1.65 per cent, as valine ; 
a total of 98.4 per cent. Similarly, scom^ 
brine contains 88.82 per cent, of its ni- 
trogen as arginine, 3.8 per cent, as pro- 
line, and 6.8 per cent, as alanine; a total 
of 99.42 per cent. Sturine, on the other 
hand, differs from the two preceding pro- 
tamines in that in addition to arginine it 
contains fairly large amounts of histidine 
and lysine. Prom these statements it is 
plain to see that the basic character of 

^ ZeitachHft fur physioloffische Chemie, Band 
40, p. 666; Band 41, p. 407, and Band 44, p. 342. 
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protamines with their large content of 
diamino acids is much more marked than 
that of ordinary proteins, snch as are 
found in somatic nudeoproteins. In some 
species of fishes, the spermatozoon nucleus 
contains in place of protamine a histone, as 
the basic substance joined to the nucleic 
acid. The significant point in this state- 
ment is that the histones as a class con- 
tain less (about 31-38 per cent.) of their 
total nitrogen in the form of diamino 
acids (arginine, lysine and histidine), 
while the majority of the protamines have 
84-89 per cent, of their total nitrogen in 
this form. Obviously, therefore, the basic 
portion of the nucleoprotein is subject to 
decided variation in the sperm of different 
species of animals, although all are alike in 
being made up in large measure of diamino 
acids. 

The nucleic acids present in the sperma- 
tozoon, as in the nuclei of somatic cells, 
are composed of a condensed phosphoric 
acid to which are joined the purine bases 
adenine and guanine, the pyrimidine deri- 
vatives thymine and probably cytosine, 
with pentose and hexose groups in addition 
thereto. As expressed by Burian,*" the 
two purine bases are joined directly to the 
phosphorus of the condensed phosphoric 
acid, so that in all probability a phosphoric 
acid amide-like combination results. The 
thymine and cytosine are presumably 
joined with carbohydrate groups, the latter 
being in turn bound with the phosphoric 
acid skeleton after the fashion of an ester. 
Regarding the cytosine, it is not yet clear 
whether this substance is a primary com- 

*• " Chemie der Spermatozoen/' II., Ergehnisse 
der Physiologie, Band 5, p. 803, 1906. 
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ponent of nucleic acid or a secondary de- 
composition product of the purine bases. 
In any event, we have in the sperm nucleic 
acid a complex substance containing phos- 
phorus in the form of phosphoric acid, ni- 
trogen in the form of purine bases and 
pyrimidine derivatives, together with car- 
bohydrate in the form of pentose and 
hexose groups. In the sperm nucleus, this 
acid is combined with a protein, such as 
protamine, and according to the analyses 
of Miescher the head of the ripe sperma- 
tozoon of the salmon is composed of about 
95 per cent, of a neutral salt of salmine 
nucleate. These are important facts, since 
they show us something as to the nature of 
the chemical complex which constitutes the 
active part of the spermatozoon, and which 
of necessity plays an important role in the 
synthetical and constructive processes con- 
nected with fertilization of the egg and 
with the later processes of cell division. 
The dominance of the diamino acids in the 
protein part of the nucleoprotein (as in 
salmine) and the corresponding dominance 
of purine (and pyrimidine) nitrogen in the 
acid part of the nucleoprotein must im- 
press us as significant when it is remem- 
bered that this material is of necessity con- 
cerned in the construction of cell, and 
later, of tissue protoplasm. In making 
these statements, I have no desire to mini- 
mize in any degree the value of other 
lines of work—such, for example, as have 
been carried on so successfully in this uni- 
versity—notably the influence of changing 
conditions in temperature, oxygen, pro- 
portion and nature of inorganic salts, etc., 
as determining factors in fertilization and 
cell division. Still, the striking peculiari- 
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ties in chemical structure just referred to 
constantly confront us and call for some 
logical explanation. 

It has been one of the accepted doctrines 
of physiology in the past that in the ani- 
mal body the protein of tissue protoplasm 
is the result of a simple transformation 
of the food protein ; digestion in the gastro- 
intestinal tract leads to the formation of 
proteoses and peptones, which after ab- 
sorption are reconverted into such proteins 
as are adapted to the needs of individual 
organs and tissues. Latterly, however, 
this view has been steadily losing ground. 
The discovery of the enzyme erepsine in 
the intestine of man and the higher ani- 
mals, together with its well-established 
power of quickly breaking down peptones 
into crystalline fragments, among which 
the diamine acids stand out conspicuously, 
has raised the question whether in the in- 
testine prior to absorption food protein is 
not more or less completely disintegrated 
with formation among other fragments, of 
arginine, lysine and histidine, out of which 
in the liver or elsewhere specific proteins 
are manufactured de novo to meet the 
needs of the individual organism. There 
are many grounds for attaching consider- 
able weight to this view, although the ques- 
tion is by no means settled. The facts, 
however, point clearly to the probability 
that in digestion the food protein is more or 
less broken down into amino acids and 
very simple peptides, and if the organism 
is to derive advantage from these nitrog- 
enous fragments for the manufacture of 
protein to make good tissue waste, then 
synthesis must be the rule. Further, it is 
easy to see how by such a method of pro- 
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cedure the animal body is able to construct 
by a proper selection of these fragments 
the specific proteins needed by different 
types or species of organisms; far more 
easily, indeed, than if the changes under- 
gone by the varying food proteins during 
digestion are limited to such slight trans- 
formations as are involved in peptoniza- 
tion, etc. Assuming this view to be cor- 
rect, we see a close analogy between the 
construction of body protein in ordinary 
nutritive processes and the synthesis of 
protein in those phases of growth and de- 
velopment associated with fertilization and 
cell division. In both cases, diamine acids, 
notably arginine, lysine and histidine, are 
conspicuous elements, but it is to be noted 
that in the spermatozoon nucleus the pro- 
tein part of the nucleoprotein is character- 
ized by great simplicity of structure and 
with a dominance of diamino acids, notably 
conspicuous in the protamines, less so in 
the histones. As constrasted with the pro- 
teins of somatic cell nucleoproteins, the 
difference is very striking and must have 
some significance. The latter are rela- 
tively very complex; a complexity which 
shows itself in a far larger number of 
building stones, monoamine acids, etc., 
with a corresponding diminution in the 
proportion of diamino acids, such as 
arginine. "We can well conceive that in 
fertilization and the subsequent nuclear 
changes which precede rapid cell division 
there must be same inciting element, some 
conditions prevailing other than those 
which characterize the somatic cells, and it 
would seen justifiable to ask if this pecul- 
iar chemical structure of the spermatozoon 
protein, with its high content of diamino 
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acids, may not be in some measure respon- 
sible for the characteristic reactions that 
accompany and follow fertilization. It is 
certainly a conspicuous fact that the sperm 
nucleus of many species of animals con- 
tains the same kind of nucleic acid as is 
found in the nucleoproteins of many 
somatic cells. Here, there is no noticeable 
difference in chemical structure, but in the 
protein part of the nucleoprotein the dif- 
ference, as has been pointed out, is most 
striking. Hence, it seems reasonable to 
suppose that some special function attaches 
to this peculiar structure of the protein 
present in the nucleoprotein of the sperma- 
tozoon nucleus, although it- must be 
granted that at present there are no facts 
available to support any theory. 

We can not avoid attaching considerable 
significance to this marked chemical dif- 
ference in the composition of the cytoplasm 
and karyoplasm of the sperm cell, any more 
than we can overlook the striking pecul- 
iarity of structure in this particular type 
of cell, in which the nucleus completely 
overshadows the cell body. We may well 
ask why the cytoplasm, composed as it is 
of a highly complicated mixture of differ- 
ent materials, should be so dominated by 
a nuclear substance composed almost en- 
tirely of a nucleoprotein, the basic portion 
of which is made up of the simplest type 
of protein known, with its large percentage 
of diamino acids? The egg cell, on the 
other hand, is composed in large measure 
of cytoplasm, and further, the nucleus of 
this type of cell has a chemical structure 
radically different from that of the karyo- 
plasm of the spermatozoon, since such 
nucleoprotein as it contains is widely vari- 
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ant in chemical make-up from the forms 
present in the sperm nucleus. It is not 
strange, therefore, that Miescher emi 
others for a time considered protamine 
nucleate as the important factor in the 
process of fertilization. Various lines of 
experiment have apparently demonstrated, 
however, that such is not the case ; still the 
problem remains, and there must be some 
explanation to account for these striking 
chemical differences in the make-up of the 
karyoplasm in the two types of cells. The 
chemist and the cytologist are alike unable 
to find any adequate explanation for the 
reactions that occur in the commingling of 
sperm and germ cells. Extracts of various 
kinds made from the spermatozoon, which 
might take up some one or more chemical 
substances as yet unrecognized, have been 
so far inoperative in inducing fertilization. 
There can be no question, however, that 
many of the problems connected with fertil- 
ization, cell division, heredity, etc., are 
bound up in the chemical constitution of 
the different components of the sperm and 
germ cells. Chemical activity of some sort 
is unquestionably incited by the sperm 
cell, and we may well believe with Loeb" 
**that the direct and essential effect of the 
spermatozoon and the methods of artificial 
parthenogenesis ia the starting of a definite 
chemical process," although we are wholly 
in the dark as to the exact nature of the 
reactions involved. It might be con- 
jectured that the spermatozoon serves to 
introduce a positive catalyzer into the egg 
cell and thereby starts or accelerates syn- 
thetical processes by which the egg is made 

"-"The Dynamics of Living Matter," 1906, p. 
178. 
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to develop, with consequent transformation 
of a portion of the cell protoplasm into the 
specific nuclein or chromatin substance of 
the nucleus. Experiment along these lines, 
however, has failed to give any proof of a 
positive catalyzer being carried into the 
egg (Loeb). 

There may be legitimate differences of 
opinion as to the relative importance of the 
nucleic acid and of the protamine base; 
of their relative significance in the trans- 
ference of racial and family character- 
istics, for example. Loeb, however, has 
said "that the nucleic acid is of more im- 
portance for heredity than protamines and 
histones." This may be so, although the 
evidence for such a view is not thoroughly 
convincing. However, this is not the time 
to enter into detailed discussion regarding 
such questions, as the chemical evidence is 
altogether unsatisfactory and fragmentary. 
We must rest content at present with the 
few suggestions already put forward, 
understanding that our object at this mo- 
ment is merely to emphasize the need of 
broader and more exact knowledge in a 
field of" investigation where chemical 
processes are undoubtedly of paramount 
importance. The problems involved are 
many, and future advance is to be looked 
for from chemists as well as from workers 
in the fields of morphology and cytology. 

Students of heredity are inclined to be- 
lieve, on the basis of Mendel's experiments 
on hybridization, etc., that each individual 
characteristic of a species is represented 
by a definite determinant in the germ cell. 
As Loeb has expressed it, ''this determi- 
nant may be a definite chemical compound. 
The transition or mutation from one form 
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into another is therefore only possible 
through the addition or disappearance of 
one or more of the characteristics or de- 
terminants." Look where we will and 
such suggestions as these are ever before 
us. We may recognize to the fullest degree 
the value of the work which has been done, 
and is still being carried forward so suc- 
cessfully, on the chemical dynamics of 
physiological processes and the important 
bearing which the results thereby obtained 
have upon the problems we are now dis- 
cussing, yet there is still before us the un- 
answered question what are these specific 
determinants that are the carriers of 
heredity? If their individuality is bound 
up, as may well be believed, in the chemical 
structure of the protoplasm, what is the 
nature of the groups involved? What the 
character of the ions that are instrumental 
by their presence or absence in determining 
processes that are so fundamental in the 
perpetuation of species or in the produc- 
tion of modifications? Biological chemists 
may well work with enthusiasm on su^h a 
subject, and while it may be that one 
person's thoughts, for example, will lead 
him to a study of organic structure, 
another may be led with equal force to in- 
vestigate the influence of positive and 
negative electrons on protoplasmic ac- 
tivity, each equally impressed with the 
value of his work in its possible bearing on 
the solution of the problem. Indeed, 
there is, I think, perfect assurance that 
both lines of work are called for if there is 
to be found positive answers for the many 
questions constantly arising relative to the 
subject of heredity and the transmission of 
specific characteristics. The problem is 
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indeed intricate, or so appears at present, 
arid we can only hdpe for success by fol- 
lowing up every line of approach, that 
presents itself & 

The topics on which I have ventured to 
touch in this brief presentation are a small 
fraction only of those which will arise in 
the minds of most biologix!al chemists in 
thinking of our present-day problems. 
The number is indeed legion. Problems 
of many kinds confront us of varying de- 
grees of importance, and on their solution 
depends our rate of progress. The spirit 
of investigation is abroad and it is our 
duty, as it should be our pleasure, to ex- 
hibit all possible zeal in advancing knowl- 
edge of bio-chemical processes. Oppor- 
tunities in this country have greatly 
increased of late. The time was, and only 
a few years ago, when it was a rarity to 
find a laboratory of physiological chem- 
istry attached to a university. Now, such 
laboratories are to be seen on all sides, and 
men of power are being trained to carry 
on investigation in this attractive and 
promising field of work. Further, the 
great research institutions recently estab- 
lished. The Carnegie Institution of Wash- 
ington, The Rockefeller Institute for 
Medical Research at New York, various 
public health laboratories, the laboratories 
for research connected with many of the 
more progressive hospitals and asylums of 
the country, and last, but by no means 
least, the agricultural experiment stations 
with their increased funds, all offer oppor- 
tunities for progressive work which, if 
properly taken advantage of, promise 
results of great importance in the develop- 
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ment of a more exact and broader knowl- 
edge of the chemical processes of life. 
To the chemist and physiologist there is 
nothing to be desired more than an in- 
crease in the activity of research ; research 
gnided by intelligence and knowledge, 
coupled with an interest which knows no 
discouragement. 

Russell H. Chittenden 

Sheffield Sgientifio School, 
Yalb Univebsity 



CONSTITUTION OF THE AMERICAN SOCIETY OF 

BIOLOGICAL CHEMISTS. 

Adopted in Chicago, January 2, 1^08. 

Article I. Name. 

The name of this organization shall be the " American Society 
of Biological Chemists." 

Article II. Objects. 

It shall be the purpose of this Society to further the extension 
of biochemical knowledge and to facilitate personal intercourse 
between American investigators in biological chemistry. 

Article III. Membership. 

Section i. Eligibility. Any person who has conducted and 
published a meritorious original investigation in biological chem- 
istry shall be eligible for membership. 

Section 2. Nomination. Each candidate for membership 
must be nominated at an annual meeting. (Art. IV, Sec. i.) 

Section 3. Election. A. A nominee may be voted for by 
ballot at any session after the Council (Art. V, Sec. 2) has re- 
ported its findings on his eligibility. 

B. A majority of the ballots cast shall elect. 

Section 4. Forfeiture. A. Any member who may grant the 
use of his name for (a) the advertisement of a patent medicine, 
a proprietary food preparation, or any other commercial article 
of doubtful value to the public or possibly harmful to the public 
health, or (b) who may concede its use for the purpose of en- 
couraging the sale of individual samples (of any such product) 
that he has not examined, shall forfeit his membership. 

B. Sec. 4 of Article VI provides automatic forfeiture of mem- 
bership for non-payment of dues. 

C. The Council shall have authority to announce forfeiture 
of membership. 

Section 5. Expulsion. Any member may be expelled by a 
majority vote of the total membership. 

(85) 
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Article IV. Meetings. 

Section i. Annual. A. The Society shall hold regular meet- 
ings at least once annually. 

B. The annual meeting shall be held on a day or days be- 
tween December 25 and January 10. 

Section 2. Special. A. Special meetings may be convened 
by the Council and must also be called by the President at the 
written request of fifteen members. 

B. The Council shall select the places at which special meet- 
ings are to be held. 

Article V. Officials. 

Section i. Officers. The officers shall be a President, a Vice- 
President, a Secretary and a Treasurer. 

Section 2. Council. A. The four officers and three addi- 
tional members to be elected shall constitute the Council. 

B. No two members of the Council may be from the same 
institution. 

Section 3. Nominating Committee. Nine members from nine 
different institutions shall comprise the nominating committee. 

Section 4. Nomination of Officials. Officers and Council, A. 
The nominating committee shall make at least one nomination 
for each of the four offices, and for each of the three additional 
positions in the Council to be filled by vote of the members. 

B. The nominations by the nominating committee must be 
transmitted to the Secretary, at least one month before the annual 
meeting at which they are to be considered. 

C. The Secretary shall send to every member, at least two 
weeks before the annual meeting, two copies of the list of nomi- 
nees presented to him by the nominating committee and at the 
same time shall notify all the members that they may vote by 
proxy. 

D. At the opening of the first session of the ensuing annual 
meeting the Secretary shall formally present the regular nomina- 
tions for the nominating committee. 

E. Additional nominations for the offices and for membership 
in the Council may be made by any member at the opening of 
the first session of any annual meeting. 
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Nominating Committee. F. Nominations for membership on 
the nominating committee shall be made by or for individual 
members, either in person or by proxy, and not otherwise, at the 
opening of the first session of each annual meeting. 

Section 5. Election of Officials. A. The Secretary shall re- 
ceive and present to the tellers, appointed by the President to 
take charge of the election, all signed ballots forwarded by absent 
members. When such ballots are presented to the tellers the 
Secretary shall announce the names of the members voting by 
proxy, and he shall record the same names in the minutes of the 
meeting. 

B. All elective officials shall be selected by ballot at the dose 
of the first session of each annual meeting. 

C. A majority of the votes cast shall be necessary to elect an 
official. 

Section 6. Term of Office. The term of office shall be one 
calendar year. 

Section 7. Filling of Vacancies. A. The nominating com- 
mittee shall fill all vacancies in elective positions, except such as 
may occur at a meeting of the Society. 

B. The President of the Society shall fill all vacancies in 
appointive positions. 

Section 8. Eligibility for reelection. A. General, None of 
the elective officials, except the Secretary and the Treasurer, shall 
be eligible for election to the same position for two successive 
terms. 

B. Secretary and Treasurer, The Secretary and Treasurer 
shall not be eligible for election to more than three successive 
terms. 

Section 9. Duties. A. General. The duties of the officers 
shall include such as usually devolve upon their respective ex- 
ecutive positions. 

B. Council, a. The general management of the Society 
during the intervals between meetings shall be vested in the 
Council, which shall regularly perform the ordinary duties of an 
executive committee. 

b. The Council shall report as promptly as possible its findings 
on the eligibility of candidates for membership (Art. Ill, Sec. i). 
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and on all charges of violation of this constitution (Art. Ill, Sec. 
4A). See Art. VI, Sec. i. 

C. NQfninating Committee, See Art. V, Sections 4A and B, 
and 7A. 

D. President, See Art. V, Sec. 7B. 

E. Secretary, See Art. V, Sections 4C and D, $A, and Art 
IX, Sec. 2. 

Article VI. Financial. 

Section i. Dues. Annual assessments shall be determined by 
majority vote at the annual meetings, upon the recommendation 
of the Council, and shall be due January 15. 

Section 2. Expenditures. No expenditures except those re- 
quired in the performance of ordinary official duties shall be made 
from the Society's funds except by vote of the Society or the 
Council. 

Section 3. Privileges of Memberslup Begin with Payment of 
Dues. Candidates for membership, if elected, shall not be en- 
titled to any of the privileges of membership before they pay the 
dues of the fiscal year in which their election occurs. 

Section 4. Penalty for Non-payment of Dues. A. Members 
in arrears for dues for a period of three consecutive years shall 
thereupon forfeit their membership. 

B. Delinquent members may be reinstated by the Council, pro- 
vided all indebtedness to the Society is liquidated. 

Article VII. Quorum. 

Fifteen members shall constitute a quorum for the transaction 
of business. 

Article VIII. By-Laws. 

By-Laws may be adopted at any meeting by a two thirds vote. 

Article IX. Amendments. 

Section I. Manner of Presentation. Intended amendments of 
the constitution must be sent to the Secretary at least one month 
before the date of the meeting at which they are to be considered, 
and must be endorsed in writing by at least three members. 

Section 2. Notice of Intended Amendments. The Secretary 
shall give all members due notice of proposed amendments. 

Section 3. Vote Required for Adoption. A two thirds vote 
of the total membership, or the unanimous vote of the members 
present, shall be required for the adoption of an amendment. 
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Porch, M. B. (4) 

Richards, H. M. (4) 
Riddle, O. (2) 
RiGGS, L. W. (3) 
Ryan, J. G. (2) 

Schreiner, Oswald (3) 
Sherman, H. C. (4) 
Shorey, Edmund C. (3) 
Stookey, L. B. (2, 3) 
Sullivan, M. X. (3) 

Vinson, A. E. (3) 

Walker, S. (2) 
Welker, Wm. H. (3, 4) 
Wells, H. G. (2) 
Wolf, C. G. L. (2) 



* The numerals in parentheses indicate meetings (of the four) at which 
communications were oflFered. See the program beginning on the opposite 
page. ^ 
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SCIENTIFIC PROGRAMS OF THE CHICAGO MEETINGS. 

FIRST MEETING. 

University of Chicago, Physiology Building. Monday afternoon, 
December 50. Presiding officer: The President, Russell H. Chitten- 
den. 

The rate of oxidation of the sugars in an acid medium. H. H. 
Bunzel (by invitation). (Page 102.)^ 

On the efficiency of thymol and refrigeration for the preservation 
of urine, as shown by comparative analyses for the various nitrog- 
enous constituents at the end of 24, 48, 72 and 96 hours. P. B. 
Hawk and H. S. Grindley. (Page 103.) 

Comparative tests of Spiro's and Folin's methods for the deter- 
mination of ammonia and urea. Paul E. Howe and P. B. Hawk. 
(Page 104.) 

A study of the relative therapeutic value of antitoxic globulin 
solution and the whole serum. Edwin J. Banzhaf (by invitation). 
(Page 105.) 

The quantitative changes during immunization in the blood of 
horses and the relation of the serum globulin to diphtheria and 
tetanus antitoxin content. Edwin J. Banzhaf and Robert B. 
Gibson. (Page 106.) 

The compressibility of gelatin solutions and of muscle. Lawrence 
J. Henderson and F. N. Brink. (Page 108.) 

The efficiency of the neutrality regtdation in the animal organ- 
ism. Lawrence J. Henderson. (Page 108.) 

On glycosuria. Hugh McGtiigan. (Page 109.) 

A comparison of Waymouth Reid's and Schenck's methods for 
the estimation of sugar in blood. J. J. R. Macleod. (Page iii.) 

Eosinophilia and indicanuria. C. H. Neilson. 

* Abstracts appear on the pages indicated by the numerals after the 
names of the authors. 
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SECOND MEETING. 

University of Chicago, Physiology Building. Tuesday morning, 
December 5/. Joint session with the American Physiological 
Society. Presiding officers: The President of the American 
Society of Biological Chemists, Russell H. Chittenden, and the 
President of the American Physiological Society, William H. Howell. 

Protein metabolism in fasting. Otto Folin. (Page 1 1 1 .) 

Experimental glycosuria. J. J. R. Macleod. (Page 112.) 

Further observations on the parenteral utilization of carbohy- 
drates. Lafayette B. Mendel. (Page 112.) 

Preliminary report of certain investigations as to the nature of 
peptones. Howard D. Haskins. (Page 113.) 

The spontaneous oxidation of some cell constituents. A. P. 
Mathews, O. Riddle and S. Walker. (Page 114.) 

The fats and lipoids of malignant renal hypernephromas. H. 
Gideon Wells. (Page 116.) 

Protein metabolism in the dog. II. The influence of low caloric 
values of nitrogen on metabolism. Emil Osterberg and C. G. L. 
Wolf. (Page 117.) 

Further communication on the effect of vagus inhibition on the 
output of potassium from the heart. W. H. Howell and W. W. 
Duke. 

On the chemical study of mental disorders. Waldemar Koch. 

Concerning the pharmacological action of potassiimi iodide. L. 
B. Stookey and V. Gardner. 

On the composition of normal lymph from the neck lymphatics 
of the horse. J. R. Greer (by invitation). 

The presence of glucose in saliva. J. G. Ryan (by invitation). 

The antagonistic action of calcium upon the inhibitory effect 
of magnesium, with a demonstration. S. J. Meltzer. 
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THIRD MEETING. 

University of Chicago, Kent Chemical Building. Wednesday 
morning, January i. Joint session with the Biological Section of 
the American Chemical Society in affiliation with Section C (Chem- 
istry) of the American Association for the Advancement of Science. 
Presiding officers: The President of the American Chemical 
Society, Marston Taylor Bogert, and the President of the American 
Society of Biological Chemists and Chairman of the Biological 
Section of the American Chemical Society, Russell H. Chittenden. 

On some present-day problems of biological chemistry. Russell 
H. Chittenden. (Page 55.) 

On the passage of substances into the human system by osmosis. 
Lotiis Kahlenberg. (Page 118.) 

The isolation and toxic properties of an organic soil constituent. 
Oswald Schreiner and Edmund C. Shorey. (Page 120.) 

Toxic substances arising during plant metabolism. Oswald 
Schreiner and M. X. Sullivan. (Page 120.) 

Bacterial growth and chemical changes in milk kept at low 
temperatures. M. E. Pennington. (Page 121.) 

The chemical and the physiological properties of a solution of 
hydrochloric acid and sodium chloride. AmosW. Peters. (Page 
122.) 

Endo and ektoinvertase of the date. A. E. Vinson. (Page 122.) 

Glycocoll as a product of uricolysis. L. B. Stookey. (Page 
124.) 

A study of the influence of potassium cyanide on the excretion 
of nitrogenous substances in the urine of dogs. William H. Welker. 
(Page 125.) 

A demonstration of a method (with apparatus) of showing the 
electric charges of colloids. A. B. Macallimi. 

The protein of tumors. S. P. Beebe. 

Iodic determination in the thyroid gland. S. P. Beebe and 
L. W. Riggs. 

On the action of nitric acid on nucleic acids. Walter Jones. 

On the occurrence of a phytin splitting enzyme in animal tissues. 
E. V. McCollum and E. B. Hart. 

Nitrogen in protein bodies. Thomas B. Osborne and C. A. 
Brantlecht. 



icx) Scientific Proceedings — Chicago 

FOURTH MEETING. 

University of Chicago, Physiology Building. Thursday morning* 
January 2. Presiding officers: The President, Russell H. Chitten- 
den, and the Vice-President and President-elect, John J. Abel. 

The extraintestinal origin of hydrobilirubin. A. E. Austin and 
Mabel D. Ordway. (Page 126.) 

On the alleged formation of bile pigments and bile acids by the 
action of trypsin on hemoglobin. Frederick S. HoUis (by invita- 
tion). (Page 127.) 

On the excretion of hexamethylenetetramin in the bile and pan- 
creatic juice. S. J. Crowe (by invitation). (Page 129.) 

The digestive gland of the crawfish. H. C. Bradley (by invita- 
tion). (Page 130.) 

On the effect of certain conditions upon postmortem autolysis. 
Holmes C. Jackson. (Page 131.) 

The peroxidase reaction of milk. J. H. Kastle and M. B. Porch. 
(Page 133.) 

The effect of castration on metabolism. Francis H. McCrudden. 
(Page 134.) 

Experiments upon the metabolism of phosphorus in man. H. 
C. Sherman. (Page 135.) 

On turgor pressure in wounded plant tissues. Herbert M. 
Richards. (Page 136.) 

The probability of a radiotropic response. C. Stuart Gager. 
(Page 137.) 

A further study of solution tension and toxicity in lipolysis. 
Raymond H. Pond. (Page 138.) 

Notes on the chemical nature of egg cases of two species of sharks. 
Louis Hussakof and Wm. H. Welker. (Page 138.) 

A comparative study of the hydrolysis of different proteins in 
pepsin-acid solutions. William N. Berg. (Page 139.) 

Further observations on protein salts. Wm. J. Gies. (Page 140.) 

Further studies on the application of Folin's creatin and crea- 
tinin methods to meats and meat extracts. A. D. Emmett and 
H. S. Grindley. 

The determination of ammonia in meat and meat products. 
F. W. Gill and H. S. Grindley. 

The blood clot of Limulus. Carl L. Alsberg. 

On the decomposition of nucleic acid by nuclease. Walter Jones. 
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OF THE CHICAGO MEETINGS. 



John J. Abel 
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Otto Folin 

Robert B. Gibson 
William J. Gies 
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Howard D. Haskins 
Philip B. Hawk 
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Reid Hunt 

Holmes C. Jackson 
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William F. Koelker 

Arthur S. Loevenhart 
John H. Long 
Graham Lusk 
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ABSTRACTS OF THE PAPERS. 

University of Chicago, December 30, 1907, to January 2, 1908. 

First Meeting. 

Physiology Building. Monday afternoon, December 30. 
Presiding officer: The President, Russell H. Chittenden. 

THE RATE OF OXIDATION OF THE SUGARS IN AN 

ACID MEDIUM. 

By H. H. BUNZEL (by invitation). 

(From the Laboratory of Biochemistry and Pharmacology, University of 

Chicago.) 

The rate of oxidation of the most common sugars was studied, 
using copper acetate as the oxidizing agent in an acetic acid 
meditmi of known concentration. The sugars could be arranged 
according to their rate of oxidation in the order: Levulose 
(oxidizes fastest), galactose, mannose, glucose, maltose and lac- 
tose (oxidizes slowest) . No satisfactory velocity constants could 
be obtained. The order of the reaction was determined by van't 
Hoff's method and was found to be 5. Acidity plays a very 
important r61e in the speed of oxidation, by decreasing the num- 
ber of oxygen ions. The velocity was determined with different 
concentrations of acid. 

To determine the relative rate of oxidation of the sugars, the 
velocities at the start were compared. The figures obtained 
were: 

Lactose 1 Galactose 8. 72 

Maltose 1.15 Mannose 8.72 

Glucose 5.71 Levulose 55. 13 

(102) 
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ON THE EFFICIENCY OF THYMOL AND REFRIGER- 
ATION FOR THE PRESERVATION OF URINE, AS 
SHOWN BY COMPARATIVE ANALYSES FOR THE 
VARIOUS NITROGENOUS CONSTITUENTS AT THE 
END OF 24, 48, 72 AND 96 HOURS. 

By p. B. hawk and H. S. GRINDLEY. 

(From the Laboratory of Physiological Chemistry , Department of Animal 

Husbandry t University of Illinois.) 

The following series of tests were made to determine the varia- 
tions occurring in the percentage content of the nitrogenous con- 
stituents of the urine when thymol and refrigeration were adopted 
as means of preservation: 

(I) The analysis of three individual 24-hour samples of urine 
at the end of 24, 48 and 96 hotirs. 

(II) The analysis of four 48-hour composite samples of urine 
at the end of 48, 72 and 96 hours. 

Comparative analyses were made on portions of each of these 
urines after dilution with two volumes of water. 

(III) The analysis of twenty-two individual 24-hotir speci- 
mens of urine at the end of 24 and 96 hours. 

In each instance the 24-hour urine was collected in a bottle 
which had been thoroughly cleaned and subsequently rinsed 
with a 10 per cent alcoholic solution of thymol. After careftilly 
drying the interior of the bottle, about 0.2 gram of powdered 
thymol was added. While the 24-hour urine was being col- 
lected the bottles were kept in a refrigerator (temp. 13° to 20® C.) 
and transferred to cold storage (temp. 7® to 10*^ C.) inmiedi- 
ately after the sample was completed and portions removed for 
analysis. 

The urine samples, with the exception of those included in Series 
III, were subjected to the following analyses: Ammonia, urea, 
uric acid, creatinin and total nitrogen. The urines of Series III 
were analyzed for ammonia and uric acid. The methods of 
analysis were those proposed by Folin in each case except for 
total nitrogen, in which instance the Kjeldahl method was em- 
ployed. The data regarding the preservation of the urine for a 
period of 96 hours may be summarized in tabtilar form as follows: 
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Average percentage content at the end of 
\ Determination. 06 hours, the content at the end of 24 

hours being taken as 100 per cent. 

24 hours. 96 hours. 

Ammonia 100 102.8 

Creatinin 100 100. 15 

Uric acid 100 100.6 

Urea 100 96.4 

Total nitrogen 100 100. 1 

COMPARATIVE TESTS OF SPIRO'S AND FOLIN'S 
METHODS FOR THE DETERMINATION OF AMMONIA 
AND UREA. 

By PAUL E. HOWE and P. B. HAWK. 

(From the Laboratory of Physiological Chemistry ^ Department of Animal 

Husbandry f University of lUinois.) 

Spiro's combination method for the determination of ammonia 
and urea in the same specimen of urine appeared in a recent 
issue of Hofmeister's Beitrdge (ix, p. 481, 1907). It embraces 
essentially the Folin technique for the determination of ammonia 
coupled with the Momer-Sjoquist principle for the estimation 
of urea. 

Check tests made by Spiro's and by Folin's methods upon solu- 
tions of urea and of ammonium chloride-urea gave practically 
theoretical results for both urea and ammonia. When urine was 
analyzed, however, the Spiro method gave higher figures in every 
instance for both ammonia and urea than did the method of 
Folin. The average data from a large number of tests on check 
solutions are given below in tabular form : 

Ammonia. Urea. 

Solution Per cent recovered. Per cent recovered, 

examined. Spiro. Folin. Spiro. Folin. 

NH4CI urea 99.38 99.46 99.98 99.46 

Urea 100.02 99.17 

A few typical results on the urine follow: 

No. of Ammonia, grams. Urea, grams, 

urine sample. Spiro. Folin. Spiro. Folin. 

I 0.712 0.697 16.278 15.311 

II 0.699 0.696 16.801 15.203 

III 0.673 0.665 18.688 16.596 

Check tests in which solutions of pure creatinin, hippuric acid, 
and uric acid were analyzed indicated that all the creatinin and 



Edwin J. Banzhaf 105 

hipptiric acid were determined in Spiro's method for urea, thus 
accounting for the excess nitrogen above that determined by the 
Folin method. 



A STUDY OF THE RELATIVE THERAPEUTIC VALUE 
OF ANTITOXIC GLOBULIN SOLUTION AND THE 
WHOLE SERUM. 

By EDWIN J. BANZHAF (by invitation.) 
(From the Research Laboratory of the Department of Healthy New York City,) 

Cruveilhier, in a paper in the Annales de VInstitut Pasteur (xviii, 
p. 249) quotes Roux, Marfan, Martin and Momont, as finding 
that the dose of antidiphtheric sera most efficacious is not always 
the one which contains the greatest number of antitoxic units. 
They assert that in the serum, there are, besides antitoxin, other 
protective substances, whose therapeutic value is ignored in the 
present measurement of antitoxic units. 

Cruveilhier to test this point carried out a series of experiments 
with guinea pigs infected with diphtheria bacilli. He compared 
sera of difEerent antitoxic strength from several horses, as to their 
value preventively and curatively. In his preventive experi- 
ments, he injected, subcutaneously, a quantity of serum pro- 
portional to the weight of the animal and, 24 hours later, inoc- 
ulated subcutaneously a fatal dose of diphtheria culture. In 
his curative experiments, he injected the guinea pigs, subcutane- 
ously, with a diphtheria culture; and divided the animals into 
two lots. From the second to the sixteenth hour after inocula- 
tion, each animal of one lot received subcutaneously o. i cc. of the 
serum of the lesser unit content, the second lot o.i cc. of the 
serum of the greater unit content. In all of his preventive and 
curative experiments, the sera of the lesser unit content were 
more efficacious than those of the greater. 

His results apparently showed that it was the quantity of 
serum, rather than the nimiber of antitoxic units, which was of 
therapeutic value. 

In a recent report ** On the relative value of antitoxin and other 
curative substances in antidiphtheric serum, *' that appeared in the 
November number of the Proceedings of the Society for Experi- 
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mental Biology and Medicine, Steinhardt and Banzhaf reported 
results, which were diametrically opposed to those of Cruveilhier 
and the authors he cites. 

For further study we have deemed it interesting and important 
to compare the antitoxic globulin solution (Gibson), and the anti- 
toxic globulin fractions (Banzhaf and Gibson), with the whole 
antitoxic plasma. Infecting three series of guinea pigs with dif- 
ferent strains of the diphtheria bacillus, we have compared the 
following. 

A mixture of citrated plasma of 700 units (before eliminating 
the non-antitoxic proteins and concentrating) with the finished 
product of antitoxic globulin solution of 1650 units; a mixture 
of citrated plasma of 450 units (before eliminating the non-anti- 
toxic proteins and concentrating) with the finished product of 
1275 units, and with the three fractional precipitations of the 
citrated plasma (obtained by precipitating the antitoxic glob- 
ulins from the plasma at concentrations corresponding to 3.3 cc, 
3-3 to 3.8 cc. and 3.8 to 5.0 cc. of saturated ammonium sulphate in 
10 cc). The first fraction of the antitoxic globulin solution con- 
tained 1025 units per cc; second fraction, 1175 units, and the 
third, 1550 units. 

From the results obtained in the comparison of the citrated 
plasma, with the antitoxic globulin solutions and their fractions, 
it is obvious that the preventive and curative agent, the antitoxic 
unit, is in no way impaired in the process of eliminating the 
albumins and other non-antitoxic proteins by the salting out 
methods employed, and the final dialyzation of the concentrated 
product. 



THE QUANTITATIVE CHANGES DURING IMMUNIZA- 
TION IN THE BLOOD OF HORSES AND THE RELA- 
TION OF THE SERUM GLOBULIN TO DIPHTHERIA 
AND TETANUS ANTITOXIN CONTENT. 

By EDWIN J. BANZHAF and ROBERT B. GIBSON. 

{From the Research Laboratory of the Department of Health, New York City,) 

Gravimetric determinations were recorded for the total and 
several individual proteins of sodium oxalate plasma fractioned 
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with ammonium sulphate and sodium chloride. When pre- 
cipitated the plasma-salt solution had a resulting volume of ten 
times the amount of the plasma employed. Coagulations were 
on aliquot portions of the filtrates, and the protein constituents 
(except serum albumin and in part the saturated sodium chloride 
soluble serum globulin) were calculated by difference. The eleven 
horses were subjected to an immunization, under Dr. Park's 
direction, against diphtheria and tetanus toxins simultaneously, 
each animal subsequently being continued on the toxin to which 
it responded best. Test bleedings of about 500 cc. only were 
made until maximum antitoxic potency (with almost coincident 
greatest variation in content of the proteins) had been attained ; 
afterwards routine bleedings were undertaken. The two refrac- 
tory, the one medium, and the eight horses, producing a highly 
potent antitoxin, showed a maximum increase of from 40 to 114 
per cent for the serum globulin (the refractory horses, 59.3 and 
89.8, respectively). In one refractory and one high horse, the 
serum globulin maximtun preceded the highest concentration in 
antitoxin; in three other horses, both maxima were attained 
when examined on the second bleeding. In seven of the horses, 
the greatest increase in senim globulin was coincident with the 
maximtrai antitoxic potency. The greatest content in sertun 
globulin was observed in the most potent plasma obtained in the 
series. The serum globulin subsequently was maintained at a 
high concentration, roughly paralleling the antitoxic content in 
the plasma of the individual animals. The sertim albumin was 
diminished a half to a third along with serum globulin increase — 
though subsequent to the antitoxic and serum globulin maxima, 
figures as low as a fifth of the original albumin content were 
noted. The saturated soditim chloride soluble serum globulin 
was relatively increased from a normal 60 to 80 per cent of the 
total senma globulin to over 90 per cent; in quantity, there was a 
rise of over 100 per cent, an increase of 163 per cent being observed 
in one of the refractory horses. At dilutions of the plasma in the 
precipitated mixtures of i : 1.5, i : $ and i : 10, the '*euglobulin 
fraction*' amounted to 60 to 70, 20 to 24 and 10 to 15 per cents, 
respectively, of the total serum globulin in both the normal and 
antitoxic plasma. In the 850 unit plasma, an increase in the 
**euglobulin" was noted, but the high content of proteins had 
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probably influenced the precipitation limits. It would seem 
then that the "euglobulin" is not increased relatively to the 
total serum globulin during immunization as has at times been 
maintained. From the results we have obtained, it may be con- 
cluded that in forced immunization, the same characteristic 
quantitative changes can occur in the blood proteins both of 
refractory horses and of those yielding a highly potent antitoxin. 

THE COMPRESSIBILITY OF GELATIN SOLUTIONS 

AND OF MUSCLE. 

By LAWRENCE J. HENDERSON and F. N. BRINK.* 

(From the Laboratory of Biological Chemistry, Harvard Medical School.) 

Measurements of the compressibilities of 0.2 per cent and 10 
per cent gelatin solutions and of muscle from the foreleg of the 
rabbit according to the method of Richards^ yielded the following 
results : 



Pressure, 


Compressibilities. 




kilograms per 


0.2 per cent 


10 per cent 




sq. cm. 


gelatin. 


gelatin. 


Miiscle. 


100-200 


0.000044 


0.000041 


0.000036 


200-300 


0.000041 


0.000039 


0.000034 


300-400 


0.000039 


0.000037 


0. 000033 


400-600 


0.000038 


0.000036 


0.000033 


100-500 


0.000041 


0.000038 


0.000034 



THE EFFICIENCY OF THE NEUTRALITY REGULA- 
TION IN THE ANIMAL ORGANISM. 

By LAWRENCE J. HENDERSON. 
From the Laboratory of Biological Chemistry, Harvard Medical School.) 

Theoretically neutrality is most efficiently preserved in solu- 
tion by acids possessing an ionization constant equal to the 
square root of the water constant, if only strong bases are pres- 
ent.^ This may be shown mathematically and experiments 

* Aided by the Elizabeth Thompson Science Fund. 

'Richards: Carnegie Institution of Washington, Publication No. 76. 

• This conclusion, developed in a wholly different connection, was pre- 
sented to the Physico-Chemical Club of Boston and Cambridge, by E. W. 
Washburn, at the same time that it was presented by me. See E. W. 
Washburn, Journal of the American Chemical Society, xxx, p. 31, 1908. 
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have verified the theoretical considerations. In the body, how- 
ever, because of the comparatively small variations in tension of 
carbonic acid, the bicarbonates are far more efficient than would 
be such above mentioned substances. A similar consideration 
probably applies to the phosphates because of the diffusibility 
of acid phosphates. In great measure the bicarbonates consti- 
tute the first reserve and the phosphates the second reserve in 
neutralizing acid, for the bicarbonates are more efficient at the 
normal alkalinity of blood, and the phosphates at the exact 
neutral point. 

In the neutralization of acids, the compounds of the serum pro- 
teins with alkalies play a r61e which, though inferior to that of 
the above mentioned salts, is not immaterial, nor, at any rate, 
inconsistent with the idea that to them is mainly due the capacity 
of blood to give up much of its carbonic acid. 

Material increase in the alkalinity of blood, carbonic acid ten- 
sion remaining normal, would involve such an increase in bicar- 
bonate concentration as materially to increase the osmotic pres- 
sure. Such a process would probably be checked by the kidneys. 

ON GLYCOSURIA. 

By HUGH McGUIGAN. 

(From the Laboratory of Physiology and Pharmacology, Washington 

University, St. Louis.) 

In a previous paper {Amer. Journ. of Physiol., xviii, p. 256, 
1907) attention was called to the belief that the cause of glycos- 
uria was not due to ferment action but more probably to changes 
in the activity of the cell protoplasm. If this be true, all work 
where ferment action is considered has little bearing on the prob- 
lem. The present work tends to show that changes in the living 
protoplasm and changes that I believe are intramolecular, are 
concerned in every case of glycosuria. 

Ground muscle or muscle plasma has little influence on gly- 
colysis. Muscular work on the other hand uses up the princi- 
pal part of the sugar. Gland extracts influence glycolysis but 
little. The statement of Cohnheim that mixtures of muscle 
and pancreas extracts cause marked glycolysis, I am unable to 
confirm. In fact, no such action takes place if bacterial action 
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is prevented. It can be easily demonstrated however that liv- 
ing muscles utilize sugar. 

If the hind legs of an animal be perfused with blood contain- 
ing sugar there is a marked loss of the sugar. This loss is greater 
if, at the same time, the muscles are stimulated. The loss is not 
due to mere filtration as happens when the kidney is perfused, but 
an actual loss of sugar can be shown. The blood coming from 
the perfused living legs is dark and venous in color. The sugar 
destruction continues for some time after the response to elec- 
trical stimulation has ceased. The perfusion of a dead leg also 
shows a loss of sugar, but in this case the loss can be shown to be 
due to a filtration into the surrounding tissues. The blood retains 
its arterial color and the leg becomes edematous. Analysis of 
the tissue shows an accumulation of sugar. 

If the liver be perfused there is also a loss of sugar. Only by 
rapid work and the quick establishment of the circulation can 
an accumulation of glycogen be shown. The total carbohydrate 
in the liver may be more than at the beginning of the perfusion 
but the increase does not balance the loss from the blood. The 
sugar destroying power persists after the glycogen storing power 
has disappeared. 

It is clear that the living cell is the active agent in the utiliza- 
tion of sugar. As each cell contains inactive or dead material 
we may attribute the life processes of the cell to what has been 
called the biogenic molecule. During life this hypothetical 
molecule contains chemical groups which have the power of unit- 
ing with the sugar. In death there is an intramolecular change 
and a saturation of the molecules with loss of the power to unite 
with the sugar. 

Loew believes that the activity of the living cell resides in the 
aldehyde group and the unstable amino group. Pfluger thinks 
that the cyanogen group is the active agent. Both these theories 
assume the presence of a doubly bound carbon atom. Both 
may be true but probably neither is sufficiently comprehensive. 
Nef's theory of bivalent carbon as applied to organic chemistry 
includes both and is sufficiently comprehensive to cover the 
whole field of biological chemical reactions. A polarization of 
the carbon valencies in all probability will explain the changes 
to which glycosuria is due. 
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A COMPARISON OF WAYMOUTH REID'S AND SCHENCK'S 
METHODS FOR THE ESTIMATION OF SUGAR IN 
BLOOD. 

By J. J. R. MACLEOD. 

(From the Laboratory of Physiology and Bio-Chemistry, Western Reserve 

University, Cleveland, Ohio.) 

It was shown that comparative estimations of the amount of 
sugar in blood by the methods of Wa5rmouth Reid and Schenck, 
gave for the latter a constantly lower value. In most cases the 
deficit was about 30 per cent. Boiling the blood with Schenck' s 
reagent did not improve the result. Further details regarding 
these results will be published in the near future. 



Eosinophilia and indicanuria. By C. H. Neilson. 

Second Meeting, 

Physiology Building. Tuesday morning, December 3 1 . Joint 
session with the American Physiological Society. 

Presiding officers: The President of the American Society of 
Biological Chemists, Russell H. Chittenden, and the President 
of the American Physiological Society, William H. Howell. 

PROTEIN METABOLISM IN FASTING. 

By OTTO FOLIN. 

{From the Chemical Laboratory of McLean Hospital, Waverley, Mass.) 

A detailed analysis of the urine obtained during a seven day 
fast from a man whose protein katabolism had previously been 
reduced to a minimum. The nitrogen elimination rose from day 
to day during the fast. The conclusion was drawn that the 
nitrogen elimination during the early stages of fasting can be 
made high or low at will and in no case do the figures obtained 
have any bearing on the necessary destruction (or consumption) 
of protein. 
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EXPERIMENTAL GLYCOSURIA. 

By J. J. R. MACLEOD. 

(From the Laboratory of Physiology and Bio-Chemistry, Western Reserve 

University, Cleveland, Ohio.) 

Additional experiments were reported to show that the hyper- 
glycaemia which follows stimulation of the central end of the 
vagus nerve and stimulation of the spinal cord above the mid- 
dorsal region does not occur when the partial asphyxia which 
usually follows such stimulation is prevented by delivering oxy- 
gen into the bronchi, and, when necessary, applying artificial 
respiration with the bellows. Under these conditions no evi- 
dence can be obtained of afferent fibers to the so-called diabetic 
center, nor can efferent fibers be detected in the spinal cord. On 
the other hand, stimulation of the uncut left great splanchnic 
nerve is immediately followed by a most marked hyperglycaemia 
even after all precautions against asphyxia are taken. This 
hyperglycaemia is accompanied by very marked diuresis and 
glycosuria, and if the amount of sugar in the blood, the amount 
in the urine, and the amount of urine excreted per minute be 
plotted in a curve, a striking parallelism is noted when the stim- 
ulation of the splanchnic is kept up for some hours, the amount 
of sugar in the blood falls off and parallel with it the diuresis and 
glycosuria. Coincident with this decline in the hyperglycaemia, 
it is noted that the effect of the stimulation on the arterial blood 
pressure becomes much less than at first. It is as yet doubtftd 
whether the fibers contained in the greater splanchnic nerve are 
really glycogenolytic, in the sense that they are secretory, or 
whether they may be vasoconstrictor to the hepatic artery. In 
the latter case their stimtilation, by constricting this vessel, wotdd 
cause partial asphyxia of the liver cells by diminishing the arterial 
blood supply. 

FURTHER OBSERVATIONS ON THE PARENTERAL 
UTILIZATION OF CARBOHYDRATES 

By LAFAYETTE B. MENDEL. 

{From the Sheffield Laboratory of Physiological Chemistry, Yale University,) 

In an eariier communication it was shown that the parenteral 
introduction of soluble carbohydrates for which the animal organ- 
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ism possesses no specific digestive enzymes, is followed by the 
speedy elimination of the injected substance in considerable 
quantity. Further observations on the behavior of sucrose indi- 
cate that the sugar may reappear in the urine in amounts reach- 
ing over 90 per cent of that introduced by subcutaneous or intra- 
peritoneal injection in dogs, cats, and rabbits. As yet we have 
no evidence that the sugar retained is utilized by excretion into 
the alimentary tract and reabsorption after inversion. An 
occasional feature of such experiments is the elimination of 
levorotatory substances, probably conjugated glycuronates. 
Attempts to induce an adaptation and better utilization of the 
sugar by repeated parenteral injections have been unsuccessful; 
neither is there a better utilization in starving animals. 

Soluble starch introduced parenterally in rabbits is recovered 
in part only in the urine, in the form of dextrin-like compounds. 
The utilization (or retention) is most extensive after subcutaneous 
injection, less after intraperitoneal, and least after intravenous 
introduction. Tissue amylases apparently play some r61e in 
this. A complete utilization, such as Moscotti has claimed for 
starch suspension, was never observed. 



PRELIMINARY REPORT OF CERTAIN INVESTIGA- 
TIONS AS TO THE NATURE OF PEPTONES. 

By HOWARD D. HASKINS. 

(From the Laboratory of Physiology and Bio-Chemistry, Medical Department 

Western Reserve University, Cleveland, Ohio.) 

Hofmeister has recently devised a method for separating and 
differentiating peptones which promises to greatly advance our 
knowledge of these substances. Whereas other workers have suc- 
ceeded in securing but two peptones from any one digestion 
mixture, his pupils, Stookey* and Roper' have separated and 
studied four or five bodies giving the bitiret test (peptones) from 
a peptic digest of blood protein after all albumoses had been 
removed. 

* Stookey: Hofmeister's Beitrdge, vii, p. 590, 1906. 
'Roper: Ibid, ix, p. 168, 1907. 
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In the present research a pure protein, recrystallized horse's 
oxyhemoglobin, was digested by pure pepsin. After completely 
removing the albumoses, the peptones were fractionally pre- 
cipitated by Hofmeister's method. A further separation of these 
fractions was effected by solubility in water, alcohol, ammonium 
carbonate solution, etc. Six peptone-containing substances 
were thus secured. The presence of a seventh peptone was 
detected in the final filtrate after precipitation of the other pep- 
tones from the digestion mixture. 

As to their reactions, all seven peptones gave the same 
result as globin to the biuret (positive), Millon (positive), Hop- 
kins-Cole (positive), Molisch (negative), and lead hydroxide 
(negative) tests. Although containing no loosely-combined sul- 
phur (lead test), two of the peptones yielded considerable sulphtir 
when fused with metallic soditim, and one other showed the 
presence of a trace of sulphur. Three of the peptones were insol- 
uble in alcohol. Only two gave a precipitate with trichloracetic 
acid while all except the seventh peptone were precipitated by 
tannic acid. The estimation of diamino andmonoamino-nitrogen 
by Hausmann's method gave widely different results in the case 
of the two peptones that were examined by this method. 

THE SPONTANEOUS OXIDATION OF SOME CELL 

CONSTITUENTS. 

By a. p. MATHEWS, O. RIDDLE and S. WALKER. 

(From the Laboratory of Biochemistry and Pharmacology^ University of 

Chicago.) 

The fundamental idea underl5ang this work is that the con- 
sumption of oxygen by living matter is the sum of the oxidations 
of the different substances making up the living mixture. The 
authors have accordingly been studying the power of various 
cell constituents to take up oxygen from the air under varying 
conditions. The method employed (except for the oils which 
were used pure) was to bring about two grams of the substance 
dissolved in 50 cc. of alkaline, neutral or acid water into closed 
flasks of 300 cc. capacity filled with air or oxygen and provided 
with mercury manometers. The flasks were placed in shaking 
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machines and the rate of oxidation of the substances measured by 
the difference in pressure within and without the flasks. 
The results thus far obtained are as follows: 

(a) Unsaturated oils. Linseed oil was used. Confirming 
Guenthe it was found that linseed oil oxidizes very slowly at 
first and then at a very much accelerated rate. Autocatalysis 
occurs. This oxidation is greatly stimulated by violet rays from 
a mercury lamp, and appears to be retarded by red rays. The 
last point however is not certain. Sudan III dissolved in the 
oil suppresses the acceleration due to light. Nicotine greatly 
retards the oxidation. Morphine, chloral hydrate and physo- 
stigmine did not affect it. The oxidation is accelerated by the 
admixture of a little water. 

(b) Sugars. Sugars bum spontaneously and speedily in alka- 
line solutions. Levulose fastest ; galactose a little faster than 
glucose; glucose, maltose and lactose with the same speed. 
Fair constants were obtained by monomolecular formula. All 
sugars except levulose show an accelerated velocity of reaction, 
proving that the sugars are converted by the alkali into some 
substance more easily oxidized than the sugar itself, in to 2n 
concentration of alkali oxidizes most rapidly, the rate declining 
sharply in more dilute or more concentrated solutions. In neu- 
tral solutions the oxidation is too slow to detect in several days 
except with levulose. In acid solutions it is slower. These facts 
indicate that the sugars act as weak acids. The sugar anion 
undergoes a rearrangement of its hydroxyls, probably forming 
a ketone anion which bums rapidly. The oxidizing power of a 
stronger than 2n solution of sodium hydroxide is less than that 
of m, although the action in the sugar molecule is greater. It is 
suggested that the glycolytic ferments produce the same rear- 
rangement in the sugar molecule before oxidation that the alka- 
lies produce. 

(c) Protein decomposition products. Cystein, cystin, tyro- 
sin and leucin were studied. Tyrosin and leucin show no per- 
ceptible oxidation in several days in neutral or alkaline solu- 
tions. 

Cystein in neutral solution rapidly oxidizes itself to cystin. 
This oxidation is checked by potassium cyanide in a yimnr^ 
solution more than 50 per cent and by stronger amounts may be 
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inhibited for days. The potassium cyanide disappears from the 
solution. The spontaneous oxidation of cystein is also reduced 
by chloroform. Further studies in this direction are being carried 
out. 

Cystin in '§ or n sodium hydroxide solution oxidizes rapidly. 
The substances formed have not been isolated. Small amounts 
of potassitmi cyanide inhibit this oxidation for a short time and 
then enormously accelerate it. The explanation has not yet been 
found. 

The importance of the sulfur group in protoplasm in respiration 
is thus established. The work is being continued. 

THE FATS AND LIPOIDS OF MALIGNANT RENAL 

HYPERNEPHROMAS. 

By H. GIDEON WELLS. 

(From the Pathological Laboratory, University of Chicago.) 

Four hypernephromas of different type were analyzed as to 
their content of fatty matter, lecithin and cholesterin. It was 
found that the typical hypernephromas, with vacuolated cells 
resembling those of the adrenal and ntunerous areas of hemor- 
rhage and necrosis, show a striking resemblance to normal adrenal 
tissue as regards these constituents. Since a hypernephroma of 
an entirely difEerent type, resembling for the most part a renal 
papillary carcinoma in its histology, and with cells almost free 
from vacuolization, showed quite the same proportion of lecithin 
and cholesterin, it appears that these constituents of the hyper- 
nephroma cells are not products of retrogressive processes but are 
essential constituents of the tumor cells. This afEords further 
evidence of the adrenal origin of these tumors. A specimen show- 
ing a structure for the most part like a lipoma, but of a type of 
hypernephroma already recognized by histo-pathologists, gave 
chemically an enormous amount of neutral fat; but the amount 
of lecithin and cholesterin present was far in excess of that found 
in true lipomas. When recalctdated for the dry fat free sub- 
stance the figures show that this tumor also resembles adrenal 
tissue in its high content of lecithin and cholesterin. Analysis 
of two carcinomas and a sarcoma show that this richness in leci- 
thin and cholesterin is characteristic of the hypernephromas. 
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PROTEIN METABOLISM IN THE DOG. 

II. The Influence op Low Caloric Values op Nitrogen 

ON Metabolism. 

By EMIL osterberg and C. G. L. WOLF. 

{From the Chemical Laboratory, Cornell University Medical College^ New 

York City.) 

Animals were carried through a period of eight days of starva- 
tion, with subsequent four-day periods of feeding 20 calories, 30 
calories, 40 calories, 30 calories and 20 calories of protein (blood 
albumin), with complete analyses of the urine for the nitrogen 
and sulphur constituents, for phosphorus and chlorin, and the 
feces for nitrogen, stdphur and phosphorus. The restdts show 
that the retention of stdphtir after inanition is relatively very 
much greater than that of nitrogen. The elimination of ammo- 
nia follows pretty well the trend of the nitrogen elimination dur- 
ing periods of protein feeding, but the relationship is much lower 
than during starvation or when adequate amounts of food contain- 
ing no nitrogen are administered. During protein feeding the 
creatinin remains practically constant, with varying amounts of 
nitrogen ingested. The creatin produced by starvation is inhib- 
ited by very small amounts of ingested protein. The undeter- 
mined nitrogen follows to a certain extent the amount of protein 
ingested, but the relationship distinctly falls; so that relatively 
less undetermined nitrogen is excreted with high protein diet. 
This is not altogether the case for neutral stdphur. The ethereal 
stdphur is fairly constant throughout the experiment, and the 
amount of ethereal sulphur bears no relation to the amount of 
indican excreted. 



Further communication on the effect of vagus inhibition on the 

output of potassium from the heart.^ By W. H. Howell and 

W. W. Duke. 
On the chemical study of mental disorders. By Waldemar 

Koch. 
Concerning the pharmacological action of potassium iodide. By 

L. B. Stookey and V. Gardner. 

'See the Amer. Journ. of Physiol., xxi, p. 51, 1908. 
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On the composition of normal lymph from the neck lymphatics 

of the horse. By J. R. Greer (by invitation) . 
The presence of glucose in saliva. By J. G. Ryan (by invitation) . 
The antagonistic action of calcium upon the inhibitory effect of 

magnesium, with a demonstration.* By S. J. Meltzer and 

John Auer. 

Third Meeting. 

Kent Chemical Building. Wednesday morning, January i. 
Joint session with the Biological Section of the American Chem- 
ical Society in affiliation with Section C (Chemistry) of the Amer- 
ican Association for the Advancement of Science. 

Presiding officers: The President of the American Chemical 
Society, Marston Taylor Bogert, and the President of the Ameri- 
can Society of Biological Chemists and Chairman of the Biological 
Section of the American Chemical Society, Russell H. Chittenden. 

President's address: 

SOME OF THE PRESENT-DAY PROBLEMS OF BIOLOG- 
ICAL CHEMISTRY.^ 

By RUSSELL H. CHITTENDEN. 



ON THE PASSAGE OF SUBSTANCES INTO THE HUMAN 

SYSTEM BY OSMOSIS. 

By LOUIS ICAHLENBERG. 
(From the Chemical Laboratory, University of Wisconsin,) 

The experiments began with a study of the treatment of cases 
of blood poisoning by means of saturated aqueous solutions of 
boric acid. In all cases where such solutions are applied to the 
thoroughly cleansed skin, boric acid is absorbed and makes its 
appearance in the urine. The percentage found in the urine 
rarely reaches more than a few hundredths of i per cent. 

* See the Proceedings (December, 1907, meeting) of the Society for 
Experimental Biology and Medicine, v, p. ^^, 1908. 
' See page 55; also Science, xxvii, p. 241, 1908. 
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A large number of pathological samples of urine were exam- 
ined, their boric acid content being determined colorimetrically 
by means of a modification of the turmeric paper method. When 
the feet of a normal individual are immersed in a saturated boric 
acid solution up to the ankle, the boric acid appears in the urine 
in estimable quantity in ten minutes. The presence of traces 
may be demonstrated after five minutes. Under like conditions 
not a trace of lithium passes into the system from lithixmi chloride 
solutions. Quite weak solutions and also 5 and 10 per cent solu- 
tions were tried. Chlorides of calcium and rubiditim also do not 
pass into the system. The tests were made by means of the 
spectroscope. It is a notable fact that through dead animal or 
vegetable membranes lithiimi chloride will pass much more rap- 
idly than will boric acid. And when even a small fraction of a 
grain of lithium chloride is taken into the mouth, the lithium may 
be demonstrated to be present in the urine in a very short time. 
When the feet are soaked in a solution of lithium tetraborate, 
neither lithium nor boric acid is found in the urine. Thus far 
all attempts to introduce lithium salts into the system by absorp- 
tion through the skin have been unsuccessful. On the other hand 
lithium salts readily make their way through the mucous mem- 
branes. Through dead animal and vegetable membranes acids 
diffuse most rapidly. When the feet are soaked in tenth normal 
hydrochloric or stdphuric acid the urine, which as is well known 
is slightly acid in reaction normally, becomes alkaline in five 
minutes, also scanty as to amount. In ten minutes the alkalin- 
ity is much more pronounced. If now the experiment is stopped, 
the alkalinity persists for three to five hours longer, gradually 
disappearing. An attempt to secure the same results with citric 
acid failed, the urine showing if anything a slight increase of 
acidity. Even a half normal solution of citric acid produced the 
latter effect. When taken internally the acids mentioned acidify 
the urine. Thus it appears that when, for instance, sulphuric 
acid is taken in through the skin quite a different physiological 
effect is produced from that found when the acid is taken into 
the digestive tract. 

The work demonstrates clearly that living membranes act 
differently osmotically from dead ones, and that different living 
membranes may act very differently indeed toward some sub- 
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stances and yet much the same toward others. Whether a sub- 
stance will be absorbed or not depends upon its specific nature and 
that of the membrane. The results of the experiments are a step 
forward toward a better understanding of the processes of absorp- 
tion and secretion. 



THE ISOLATION AND TOXIC PROPERTIES OF AN 

ORGANIC SOIL CONSTITUENT. 

By OSWALD SCHREINER and EDMUND C. SHOREY. 

(From the Laboratory of the Bureau of Soils, United States Department of 

Agriculture, Washington, D. C.) 

The authors reported on a crystalline organic compound which 
had been isolated from several unproductive soils. The com- 
pound when tested by physiological methods is harmftd to plants 
and appears to be the cause of the unproductivity in these soils. 
It can be obtained by extracting the soil with dilute soda solution, 
acidifying, filtering from the voluminous precipitate of humus 
bodies produced and shaking the filtrate with ether. The ethe- 
real solution contains the compound and this is obtained in a crys- 
talline form by evaporating the ether on some water. When 
pure, the compound is white, melts at 98° to 99*^ and has the com- 
position and other properties of dioxystearic acid prepared by 
oxidation of elaidic acid. 



TOXIC SUBSTANCES ARISING DURING PLANT 

METABOLISM. 

By OSWALD SCHREINER and M. X. SULLIVAN. 

{From the Laboratory of the Bureau of Soils, United States Department of 

Agriculture, Washington, D. C.) 

For the purpose of studying the factors underlying the 
decrease in yield of plants grown successively on the same 
soil, wheat and cowpea were grown on different soils until the 
yield of the plants became poor. Water extracts of these soils 
proved to be poor media for the respective plants. On shaking 
the extract with carbon black, and filtering, they became far 
better media for plant growth. It must be concluded then 
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that the soil extracts contained something actually deleterious 
to the plant since the carbon black made from natural gas acts 
merely as an absorbing agent. 

From wheat-sick soil there was obtained by steam distillation 
a crystalline body which is toxic to wheat. From cowpea-sick 
soil in the same manner a crystalline body was obtained which is 
toxic to cowpea but not to wheat. 

BACTERIAL GROWTH AND CHEMICAL CHANGES IN 
MILK KEPT AT LOW TEMPERATURES. 

By M. E. PENNINGTON. 

{From the Food Research Laboratory , at Philadelphia, of the Bureau of 
Chemistry t United States Department of Agriculture.) 

Bacteria in milk increased in numbers at a temperature of 
— 0.55° C. Bacterial growth, at the end of a week, was pro- 
nounced. There was a steady increase in the number of organ- 
isms for fLY% or six weeks, and at their maximum they numbered 
hundreds of millions. Occasionally they passed the billion mark 
per cc. This occurred in spite of the fact that, though the milk 
was never solidly frozen, after ten days to two weeks it was a 
mass of small ice crystals. Neither odor nor taste indicated the 
high bacterial content and a curd was not produced, even on heat- 
ing, until the very end of the experiment. 

There were present, at all times during these experiments, acid 
forming, liquefying and neutral organisms. Acid formers were 
in lower, and the liquefying organisms in higher, proportion 
than is commonly found. Certain species, such as B. fornwsus^ 
B. soUtarius and B, ravenel, were especially resistant to cold and 
frequently were the predominating species or almost in pure cul- 
ture at the close of the experiment. 

Storage at this temperature ordinarily cuts down the number 
of organisms developing at 37° C, the maximum number being 
found when the plates were kept at 20° or o® C. 

The acidity increases to such an extent that sometimes 100 cc. 
of -^ sodium hydrate are required to neutralize 100 cc. of milk, 
but this acidity has not caused a curd. 

A chemical study of the protein of milk in cold storage showed 
that the casein was rapidly digested until finally more than 30 
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per cent of it was changed to soluble compounds. Caseoses, 
amino acid, and probably peptones, increase apparently at the 
expense of the digested casein. The rapidity with which this 
digestion takes place varies in difEerent samples but at the expir- 
ation of two weeks it is pronounced. 



THE CHEMICAL AND THE PHYSIOLOGICAL PROPER- 
TIES OF A SOLUTION OF HYDROCHLORIC ACID 
AND SODIUM CHLORIDE. 

By AMOS W. PETERS. 

{From the Zodlogical Laboratory ^ University of Illinois,) 

The influence of neutral salts, e. g., sodium chloride, extends 
to both chemical properties of solutions and to correlated physio- 
logical functions. The killing concentration of hydrochloric 
acid for protozoa is lowered by the addition of a concentration 
of sodium chloride which is practically harmless when used alone. 
This effect can be explained by the increased acidity of the mixed 
solution, according to Amdt, Euler and others. Colorimetric 
comparisons with methyl orange, and inversion tests by the polar- 
imetric method, made with the dilute solutions of these experi- 
ments, favored this hypothesis, whether the solutions were made 
with redistilled water or with the original culture liquids. The 
increased velocity of inversion due to sodium chloride disappeared 
when the acid products of the reaction demonstrated by Kull- 
gren, increased. 

ENDO AND EKTOINVERTASE OF THE DATE. 

By a. E. VINSON. 

{From the AgricuUural Experiment Station, Tucson, Arizona.) 

The invertase of the date cannot be extracted by solvents until 
the fruit ripens. The green date tissues are very active when 
placed directly in a sugar solution. This is not dependent on the 
living cell because the inverting action of green tissue is not inhib- 
ited by killing mixtures to any greater extent than that of ripe 
date tissue, where the invertase is soluble. An extensive inves- 
tigation of the relations of tannin to invertase was made. Tannin 
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does not retard the inverting action of date tissue or date ex- 
tracts. It does prevent the solution of invertase in water to a 
great extent, but the tannin-invert ase compound is soluble in 
glycerin, especially if formed in the presence of glycerin. The 
invertase of the green date is not soluble in glycerin under any 
known condition. The portions of the green date which contain 
no tannin are rich in insoluble invertase. There is no direct 
relation between the disappearance of soluble tannin and the 
appearance of soluble invertase other than in point of time. 

Since the date is a complex tissue whose inner cells are less 
protected than yeast cells, and since they cannot glide free among 
each other when ground and crushed, appreciable numbers should 
be disrupted by ordinary means for detectable amounts of inver- 
tase would escape if it were held by the impermeability of the pro- 
toplasmic cell wall alone. The press juices contain those sub- 
stances which are otherwise retained by the semipermeable 
Hautschichty but never any invertase. Treatment with ether, 
chloroform, etc., kills the protoplasm and causes it to shrink away 
from the celltdose wall, but never liberates the invertase. 

After discussing the theory of impermeability of the cell wall to 
the enzyme in the case of endoenz3rmes as proposed by Hoppe- 
Seyler and accepted by Lea, Buchner, Pantanelli and many others 
the author suggested a modification of Fischer's theory that the 
enzyme is h^ld by the protoplasm. Insoluble invertase com- 
pounds which actively inverted cane sugar were prepared by 
the author. His theory is as follows: The endoenzyme forms 
an insoluble combination with some constituent of the proto- 
plasm, of such a character that its catalytic properties are not 
modified. This compound is independent of the life or death 
of the protoplasms. It is usually released upon the maturity 
of the cell, possibly by autolysis, but may be liberated in other 
cases by external physical or chemical influences. These prob- 
ably act by destroying the integrity of the cell and allowing con- 
tact of substances which are held apart during life. 

Application is made of this theory to the observations of sev- 
eral investigators, but notably to those of Buchner on zymase. 
If zymase is an active, insoluble, protoplasm compound, the 
results of Buchner may be due to two causes: Some of the com- 
pound may have been comminuted so finely as to pass various 
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filters, and in fact some of Buchner's figures show all but about 
lo per cent of the activity of the juice to be removed by filtration^ 
which Buchner attributes to adsorption alone. A second and 
more probable explanation is that after the integrity of the cell 
is destroyed by mechanical means (various investigators have 
shown that the entire protoplasmic content is pressed out) or 
by protoplasmic poisons, proteolysis of the zymase-protoplasm 
compound may follow rapidly and free soluble zymase be liber- 
ated. It has been shown that further proteolysis destroys the 
zymase and that the zymase may be protected by added pro- 
tein such as blood serum. The first step in the proteolysis of 
the zymase-protoplasm compound would be the removal of the 
protoplasmic portion. 



GLYCOCOLL AS A PRODUCT OF URICOLYSIS. 

By L. B. STOOKEY. 
{From the Laboratory of Physiology, University of Southern California.} 

It is well known that in vitro uric acid may be broken down 
by appropriate means into glycocoU. Whether or not glycocoU 
is formed in the animal body as an intermediary product of uri- 
colysis is unsettled. 

To throw light on this problem mixtures of hashed liver and 
hashed kidney to which were added physiological saline contain- 
ing 0.2 per cent benzoic acid and 0.2 per cent uric acid were incu- 
bated varying lengths of time and the content of hippuric acid 
determined. In every case the greater portion of uric acid was 
destroyed. 

Control experiments without the addition of uric acid showed 
approximately the same formation of hippuric acid. 

From these results it might seem that under the conditions 
employed, uric acid is not broken to any appreciable extent into 
glycocoU. 
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A STUDY OF THE INFLUENCE OF POTASSIUM CYANIDE 
ON THE EXCRETION OF NITROGENOUS SUBSTANCES 
IN THE URINE OF DOGS. 

By WILLIAM H. WELKER. 

(From the Laboratory of Biological Chemistry of Columbia University , at the 
College of Physicians and Surgeons, New York.) 

Long continued and carefully controlled experiments on six 
dogs, on moderate or comparatively low or high planes of pro- 
tein nutrition, failed to show definite alterations of the partition 
of nitrogen among the urinary constituents, after subcutaneous 
dosage with potassium cyanide. The doses of the cyanide varied 
between one-half and 3 J milligrams per kilo, per day, for periods 
ranging between 4 and 12 days. Total nitrogen, ammonia, urea, 
allantoin, uric acid, purin bases and creatinin were quantitatively 
determined continuously. The results may mean that the doses 
used did not regularly modify oxidation or any other important 
metabolic processes in the particular experiments already com- 
pleted. 



A demonstration of a method (with apparatus) of showing the 

electric charges -of colloids. By A. B. Macallum. 
The protein of tumors. By S. P. Beebe. 
Iodic determination in the thyroid gland. By S. P. Beebe and 

L. W. RiGGS. 

On the action of nitric acid on nucleic acids. By Walter Jones. 
On the occurrence of a phytin splitting enzyme in animal tissues. 

By. E. V. McCoLLUM and E. B. Hart. 
Nitrogen in protein bodies. By Thomas B. Osborne and C. A. 

Brantlecht. 

Fourth Meeting. 

Physiology Building. Thursday morning, January 2. 
Presiding officers: The President, Russell H. Chittenden, 
and the Vice-President and President-elect, John J. Abel. 
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THE EXTRAINTESTINAL ORIGIN OF HYDROBILI- 

RUBIN. 

By a. E. AUSTIN and MABEL D. ORDWAY. 
{From the Laboratory of Medical Chemistry ^ Tufts College^ Boston, Mass.) 

The enterogenous origin of stercobilin and urobilin, which we 
regard as identical, from bilirubin by reduction and hydration 
in the intestine through the action of bacteria is fully established 
by the following facts: the urine of the new bom contains no 
urobilin on account of the absence of bacteria in their intestinal 
tract (S. Gerhardt) and is scantily present in fasting where the 
secretion of bile is limited. When the ductus choledochus is 
tied urobilin disappears from the urine and bilirubin takes it 
place ; while little or no stercobilin is found in the feces. Now if 
bilirubin or bile be ingested urobilin returns to the urine and the 
feces are again stained with this pigment (Quincke and F. V. 
Miller) . When a biliary fistula is established urobilin is found in 
the bile; when the common duct is tied this pigment disappears 
from the fistula bile (A. Beck). To this is opposed the results 
of Fischer who succeeded, after tying the duct and freeing the 
urine wholly from urobilin and the feces almost entirely, by the 
injection of amyl alcohol and other blood destro3dng agents, in 
causing the flow of a bile containing urobilin. 

This undoubtedly is the physiological process of formation of 
urobilin but there are various circumstances which preclude this 
as the sole method of its formation, among which are the follow- 
ing: urobilin has been found in hemorrhagic ascitic fluid in the 
abdomen where as demonstrated at the autopsy and by the 
absence of this pigment in the feces, no bile could enter the intes- 
tine on account of cancer of the gall bladder involving the luct 
(S. Gerhardt) ; hydrobilirubin has been found in thrombi and 
hemorrhagic effusions into intercellular tissue (Hayem); this 
pigment has been found in blood serum containing blood pigment 
where bacteria were entirely absent (Winter); bilirubin can be 
converted to hydrobilirubin in autolysis of the liver (Magnus- 
Levy). 

In order if possible to add to our knowledge of this subject we 
examined fifty-seven specimens of fistula bile from as many dif- 
ferent individuals, on the first, second and third day after opera- 
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tion; the feces, urine or both were examined at the same time. 
Of these only seven showed absence of this pigment in feces or 
urine; of the other fifty, forty-six had urobilin in the bile. Of 
the seven without this pigment in urine or feces only two had 
urobilin in the bile. In order to explain this apparent extraintes- 
tinal origin, since we may regard the absence of this pigment in 
feces or urine as proof that no bile entered the intestine, several 
theories have been offered of which at present we shall consider 
only two : the healthy liver has the power of converting urobilin 
into bilirubin by oxidation; the diseased liver has lost this power 
(Vitali). All our efforts at oxidizing urobilin by mild oxidizing 
agents like peroxide of hydrogen failed, hence the process is 
more than a mere oxidation, if it exists. 

The tissues and blood can convert bilirubin into urobilin; by 
placing varying quantities of bilirubin in sterile blood drawn 
from the umbilical cord and protected by toluol, we attempted 
to effect this transformation, but failed. It is still left us to 
attempt this by perfusion of tissues with blood containing bili- 
rubin. 



ON THE ALLEGED FORMATION OF BILE PIGMENTS 
AND BILE ACIDS BY THE ACTION OF TRYPSIN 
ON HAEMOGLOBIN. 

By FREDERICK S. HOLLIS (by invitation). 
(From the Laboratory of Medical Chemistry, Tufts College, Boston, Mass.) 

In his two articles on the subject A. C. Croftan* states that the 
formation of bile acids and bile pigments is a purely chemical 
process due to the action of trypsin on haemoglobin in the pres- 
ence of dextrose, and not resulting from any specific activities 
of the liver cells. He obtained by the action of an extract of 
liver cells, which were shown to contain trypsin and had been 
kept under absolute alcohol for two weeks, and also by the action 
of trypsin on haemoglobin, in the presence of dextrose, sub- 
stances which gave tests for bile acids and bile pigments. Thy- 

*Croftan: Philadelphia Med. Journ.,pp. 78 and 142, 1Q02. also Archiv. 
fur die ges. Physiol., xc, p. 685, 1902. 
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mol was used to prevent excessive bacterial growths in the 
experiments with the liver Cell extract. 

In the present work Croftan's experiments were repeated, mak- 
ing the determinations as he did at the end of a week and in 
another parallel set the action was allowed to continue, with 
frequent observations for about two months, at the end of which 
time they were tested. Each of the sets was done in duplicate, 
part with the addition of toluene and part without. Thymol 
was not used because of the red color produced with it by the 
action of sulphuric acid. 

Great care was used in preparing the liver cell extract and it 
was fotmd necessary to macerate it very thoroughly and to leave 
it for some time in six or eight different lots of absolute alcohol 
before the extract gave negative tests for bile pigments, although 
negative tests for bile acids were obtained earlier. Crystallized 
haemoglobin from dog's blood and Fairchild's trypsin, which was 
tested and fotmd to be active in digesting fibrin, were used. 

The following mixtures were made: 

A. 200 cc. o. 25 per cent haemoglobin solution, i per cent dextrose, 30 cc 
liver cell extract (i part cells to 5 parts water) and toluene. 

1. 100 cc. 0.25 per cent haemoglobin solution, i per cent dextrose, 0.25 

per cent trypsin and toluene. 

2. Same as No. i, filtered after mixing. 

3. 1 00 cc. o . 25 per cent haemoglobin solution, 1 per cent dextrose, no tr5rp- 

sin and toluene. 

4. 100 cc. o. 25 per cent haemoglobin solution, no dextrose, 0.25 per cent 

tr3rpsin and toluene. 

5 . 1 00 cc. o . 2 5 per cent haemoglobin solution, no dextrose, no trjrpsin and 

toluene. 

B, i', 2', 3', 4' and 5' were identical with the above but con- 
tained no toluene. All solutions containing trypsin contained 
abundant bacteria, the numbers being greatest in those that con- 
tained no toluene. The solutions containing toluene but no 
trypsin contained very few bacteria as shown by cultures. 

Nos. 3, 5, 3' and 5' were but little decolorized and contained 
red sediments and an abundance of haematin. The others were 
wholly or partly decolorized and contained brownish black or 
black sediments and showed slight tests for haematin or none, 
which may, however, have been earlier present. Pettenkofer's 
and Gmelin's tests were made of the fluid from which the pre- 
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cipitatewas filtered and also of the watery solution of the alcoholic 
extract of the dried precipitate. In each set the Pettenkofer 
tests for bile acids were negative. The solutions of the set that 
had stood two months which contained dextrose showed, irrespec- 
tive of the presence of trypsin, slight red coloration on addition 
of sulphuric acid, but in no sense like the Pettenkofer test, which 
was made for comparison with very dilute solutions of bile acids. 

The Gmelin tests showed positive results at the end of one 
week in the fluid filtered from the sediment in all, and slight posi- 
tive results in the solutions of the alcoholic extract of the pre- 
cipitate in I, i' and 3'. 

In the set which had stood for two months, the tests of the 
watery solution of the alcoholic extract of the sediment was nega- 
tive in all solutions in which toluene had been used and posi- 
tive, but slight, in the corresponding solutions in which no toluene 
was used. 

The tests of the fluid filtered from the sediment of this set were 
all positive, being more marked in the case of those containing 
no toluene. These indicate the fact that this substance which 
gives the Gmelin test is formed irrespective of the presence of 
either trypsin or dextrose and in larger amount in those contain- 
ing no preservative to prevent bacterial growths and that it is 
most abundant in those that have stood longest. An equally 
good Gmelin test was obtained also from some blood laked by 
the addition of ether which had been standing for some time in 
the laboratory. 

The author wishes to acknowledge his indebtedness to Dr. L. 
B. Mendel of the Sheffield Scientific School, at whose suggestion 
the work was undertaken and under whose supervision the 
greater part of the work has been done. 



ON THE EXCRETION OF HEXAMETHYLENTETRAMIN 
IN THE BILE AND PANCREATIC JUICE. 

By S. J. CROWE (by invitation). 
{From the Pharmacological Laboratory of Johns Hopkins University.) 

It was determined by experiments on dogs that after the 
administration of hexamethylentetramin (urotropin) by mouth 



130 Scientific Proceedings — Chicago 

it was excreted in quantity both in the bile and pancreatic 
juice. Hehner's test for formaldehyde was used; and by rough 
colorimetric comparison it was estimated to be eqmvalent to a 
1 : 12000 solution of formaldehyde. It was shown to be present 
in bile contained in the gall-bladder twenty-four hours after 
fifteen grams of hexamethylentetramin had been given by mouth. 

Bacteriological observations were made on patients with bili- 
ary fistulas before and after giving the drug; and in every case 
the bile became sterile within one to five days when the dose of 
hexamethylentetramin was 75 grains a day or more. As in the 
tirinary bladder they appear again as the dose is decreased. 

The bile discharging through the fistulae, when acidified and 
distilled, always gave the test for formaldehyde, the amount 
present varying with the dose. 

In every case the patient's general condition improved. The 
discharging bile changed from a dirty, turbid fltiid to the golden 
yellow color of the normal bile; and the fistulae healed rapidly. 

It was repeatedly shown to be present in the cerebro-spinal 
fluid, even after small doses by mouth. In one case with a badly 
infected cerebro-spinal fistula, with sloughing and a punilent 
discharge, the organisms gradually disappeared after hexamethyl- 
entetramin was administered; the fistula closed, and the patient 
made a good recovery. 

It was also present in the pus from a gonorrheal arthritis but 
sufficient time has not as yet elapsed for a report on its thera- 
peutic effect in this case. 

THE DIGESTIVE GLAND OF THE CRAWFISH. 

By H. C. BRADLEY (by invitation). 
(From the Laboratory of Physiological Chemistry, University of Wisconsin.) 

In extracts of the digestive glands of the common crawfish, 
Cambarus, are found enzymes which correspond to the following 
in vertebrates: trypsin, erepsin, amylopsin, steapsin, invertase, 
maltase, tyrosinase. Milk curdles rapidly in the presence of the 
juice. Pepsin, lactase, citase, and chitinase are apparently want- 
ing. 

The gland is usually pigmented a vivid green. This pigment 
can be extracted with boiling acid alcohol, with glacial acetic 
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acid, and by dilute alkali solutions. It gives no absorption bands 
in the spectroscope, does not react with Ehrlich's solution, 
and gives the following positive reactions for biliverdin: Gme- 
lin's test, Huppert's and Hammarsten's reactions, and a reaction 
proposed by JoU^ depending upon the use of Hiibrs iodine 
solution. To eliminate the fats, lipochromes, etc., the brei, or 
watery solution of the pigment, is precipitated with calcium 
chloride and sodium hydroxide, filtered, and the precipitate 
extracted with boiling alcohol and ether. The lipochromes, 
lutein and crustaceorubin, are thus completely removed along 
with lipoids and soaps. If the precipitate is digested with acid- 
alcohol a typical Huppert's reaction results, and the alcoholic 
solution of the pigment seems to be identical with biliverdin. 
It may be reprecipitated as a calcium salt and set free again by 
acid alcohol. 

The presence of a bile pigment in the ** liver" of this animal 
is of interest since neither blood nor muscle tissue contains the 
usual precursor, haemoglobin. 



ON THE EFFECT OF CERTAIN CONDITIONS UPON 

POSTMORTEM AUTOLYSIS. 

By holmes C. JACKSON. 

{From the Laboratory of Physiological Chemistry, Albany Medical College,) 

These experiments were conducted with the view to determin- 
ing the conditions which occasioned the ** latent period** in liver 
autolysis noticed by Claypon and Schryver, and by varying these 
conditions, to obtain if possible a further deference of the com- 
mencement of autolysis. The conditions were varied by the 
removal of the blood by washing the organ in situ with normal 
salt solution ; by chiinging the reaction of the tissue by means of 
acid and alkaline phosphates and alkaline Locke's solution; by 
shutting out the presence of light; by variations in tempera- 
ture; and by varying the condition of the cells of the tissue by 
overfeeding and by starvation. The experiments were all 
carried out under absolutely aseptic precautions, no antiseptics 
being employed except in the study of their effect as compared 
with the controls. In each experiment the autolytic mixture 
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iinder consideration was shown to be sterile by agar slants and 
stained smears. The acidity to phenolphthalin and alkalinity 
to dimethylaminoazobenzol, the depression of the freezing point 
and the non-coagulable nitrogen were determined in the boiled 
filtrate from samples removed from the general mixture at defi- 
nite periods, usually every hour or hour and a half during the 
autolysis. The study embraces the changes occurring in the 
first six to twelve hours after the removal of the liver from the 
body of the animal. 

The following statements comprise the restdts obtained from 
30 experiments. 

(i) Toluol in amounts ordinarily employed for antiseptic 
autolysis diminishes the autolysis as shown by the increase in 
the depression of the freezing point J, by about 25 per cent and 
as indicated by the increase in non-coagulable nitrogen, by about 
50 per cent. 

(2) Hepatic autolysis was greatest in the animals which had 
been well-fed for some days previous to the experiment. In the 
case of starving animals the autolysis only amounted to about 
75 per cent of that observed in the organs of the well-fed ani- 
mals. This is the reverse of that observed by Claypon and 
Schr3rver. 

(3) With well-fed animals, no difference in the rate of autoly- 
sis could be determined whether the organ contained blood or not 
(washed in situ with salt solution). In the starved animals, 
however, the autolysis as indicated by the non-coagulable nitro- 
gen and increased acidity to phenolphthalin was greater by 
300 per cent in the washed than tmwashed organs (cf. Pearce and 
Jackson). 

(4) Experiments in which the organs were removed from the 
animal and in which autolysis was allowed to proceed in the dark 
showed no difference in results from the controls carried on in the 
light. 

(5) The presence of disodium hydrogen phosphate or dihydro- 
gen sodium phosphate in 5 per cent solutions apparently does not 
alter the rapidity of the autolysis to any great degree. The tissue, 
in the course of one to two hours, attempts to reestablish its 
neutral condition (Henderson) as indicated by the relation of the 
figures obtained in titrating with the dimethylaminoazobenzol . 
and with phenolphthalin. 
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(6) The fact of the latent period of two to four hours observed 
by Claypon and Schryver in well-fed animals, cotild not be sub- 
stantiated as these authors found it. A period during which 
autolysis was not evident did appear at times but it was usu- 
ally in the animals which had been starved some days previous 
to the experiment. The temperature of the diluting fluid (usu- 
ally salt solution) plays some part in the appearance of the 
"latent '* period. If the salt solution is warmed when the grotmd 
tissue is added to it there is less of a tendency for the autolysis 
to be delayed. 

(7) In the case of Locke solution to which sodium carbonate 
had been added to increase its alkalinity to 0.5 per cent, no alter- 
ation in autolytic activity could be observed. 



THE PEROXIDASE REACTION OP MILK. 
By J. H. KASTLE and M. B. PORCH. 

(From the Hygienic Laboratory, Untied States Public Health and Marine 

Hospital Service, Washington, D, C) 

As the result of an examination of a large number of samples 
of milk by means of three peroxidase reagents it has been found 
that the peroxidase reaction of raw milk (cow's) is extremely 
variable, and that as ordinarily carried out this reaction is an 
unsafe criterion whereby to determine whether a given specimen 
of milk has been sterilized by heat. 

In this connection, a number of substances, especially among 
the aromatic phenols, have been found to greatly intensify the 
peroxidase reaction of milk. Among these may be mentioned 
phenol itself, the three cresols and beta-naphthol. Through the 
use of such substances it has been fotind possible by means of the 
ordinary peroxidase reagents, viz: guaiacum, phenolphthalin, 
and paraphenylene diamine, to readily and certainly distinguish 
between raw milk and that which has been sterilized by heat, at 
temperatures higher than 60® C. 

The system (peroxidase, hydrogen peroxide and phenol) has 
been found to exhibit many analogies to the oxidases. This in 
itself is an interesting phase of the subject under consideration 
and will be further investigated. 
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It has also been found that while milks which have been heated 
to 70® C. for one hour or 75° C. for twenty minutes no longer give 
the peroxidase reaction, this reaction is not diminished but, if 
anything, somewhat intensified by heating the milk to 60° C. 
for twenty minutes. It is evident, therefore, that sterilization 
at 60° C. for twenty minutes as recently recommended by Rose- 
nau and McCoy, on the basis of their bacteriological studies, does 
not destroy the biological properties of milk, at least in so far 
as the presence of the peroxidases affords evidence of biological 
activity. 

Finally, it has been observed that the milks of different cows 
of the same herd exhibit considerable differences in peroxidase 
activity, and that towards the three peroxidase reagents which 
have been investigated, woman's milk shows decidedly less per- 
oxidase activity than cow's milk. For cow's milk the peroxidase 
reaction, especially tmder the sensitizing influence of certain of 
the phenols, is constant; for woman's milk, on the other hand, 
this reaction is in many cases still uncertain, depending for its 
exhibition on properties of the milk which at present are but 
imperfectly tmderstood. As a rule, however, it has been found 
that human milks during the colostral stage of lactation possess 
greater peroxidase activity than milks exhibiting no colostral 
properties. This is in harmony with the experience of other 
investigators, among them Thiemich, Marfan and Gillet. 

THE EFFECT OF CASTRATION ON METABOLISM. 

By FRANCIS H. McCRUDDEN 
(From the Laboratory of Biological Chemistry, Harvard Medical School.) 

This research was undertaken to determine, by complete 
analysis of the food, feces and urine, the effect of castration on 
the metabolism of the adult animal. Four dogs, two males and 
two females, were used for the experiment. 

A metabolism experiment of twenty days was carried out on 
each of the animals. They were then castrated, and after the 
wounds healed, they were each subjected again to a metabolism 
experiment of twenty days. The food consisted of ox heart, 
lard, cracker dust and water in the proportion of twenty grams 



Francis H. McCrudden 135 

meat, five grams cracker and three grams lard per kilo body 
weight per day. The urine, food and feces were analyzed quan- 
titatively for nitrogen, sulphur, calcium, phosphorus and mag- 
nesium. 

Results, The most marked effect of the operation was a very 
greatly increased cata holism of nitrogen, sulphur, phosphorus 
and magnesitun. There was no effect on the metabolism of cal- 
cium. The results will be published in detail later. 

EXPERIMENTS UPON THE METABOLISM OF PHOS- 
PHORUS IN MAN. 

By H. C. SHERMAN. 

(From the Havemeyer Chemical Laboratory^ Columbia University.) 

The data of intake and output of phosphorus in sixteen met- 
abolism experiments^ upon man by the author and 65 experi- 
ments from the literature have been arranged for comparison in 
order of the amounts of phosphorus contained in the food. Most 
of the experiments are of short duration and the gain or loss 
shown is undoubtedly influenced by the habitual level of phos- 
phorus metabolism. The data, therefore, do not show the mini- 
mum requirement, but do indicate the average amount required 
for the maintenance of phosphorus equilibrium at the normal 
level of a full diet to be about 1.5 grams of phosphorus or 3.5 
grams of PjOg per day. With larger amounts in the food the 
output tends to increase with the intake, as in the case of the 
nitrogen metabolism. When, however, the food furnishes over 
2.5 grams of phosphorus (about 5.75 grams of PjOg) per day there 
is usually a marked storage of phosphorus in the body. 

In man the distribution between feces and urine of the excreted 
phosphorus is so variable that no inferences regarding phos- 
phorus balance should be drawn from any experiments except 
those in which the output by both feces and urine is carefully 
determined. 

The work forms part of an investigation undertaken in cooper- 
ation with the United States Department of Agriculture, and will 

^ The data of some of these experiments have been given in bulletins 
of the United States Department of Agriculture but without full discussion. 



136 Scientific Proceedings — Chicago 

be published in full by the Office of Experiment Stations of that 
Department. 



ON TURGOR PRESSURE IN WOUNDED PLANT TISSUES. 

By HERBERT M. RICHARDS. 
(Prom the Botanical Laboratory , Barnard College, Columbia University.) 

Some years ago the writer carried on a number of experiments 
as to the ttirgor relations of wounded tissue, in comparison with 
the normal state. The work has never been fully completed but 
some definite results, that are not without interest, were ob- 
tained. It is known that wounding in plant tissue is followed 
by increased respiration and by a rise in temperature of the 
wounded parts which extends some little distance from the 
wounded surface itself. The curves of respiration and of tem- 
perature increase are approximately the same and attain their 
maximum about twenty-four hours after wounding, under normal 
atmosphere and at a temperature of about 20° C. 

The question at hand is as to whether these changes are accom- 
panied by alteration of turgor pressure of the cells in the imme- 
diate neighborhood of the injury. Various plants were experi- 
mented with, the tratimatic respiration curve of which is known 
in some cases but not in others. Onions, carrots, beets, radishes, 
the leaves of begonia, of ficus and of elodea were all used. 
Most of them gave results, but the most favorable was the onion. 
This bulb with its relatively large amotmt of stored food mate- 
rial, which is present in a very readily available form, has a very 
high traumatic respiration. Various forms of wounds were 
made and the isotonic values of both the injured specimens and 
of the uninjured controls were determined. The normal turgor 
pressure in terms of potassium nitrate solution was from 3.5 to 4 
per cent of that salt in the specimens experimented with, although 
it may be said that cane sugar was the plasmolytic agent most 
commonly employed. During what must have been the height 
of the respiration curve, the turgor pressure fell to about 3 to 3.5 
per cent potassium nitrate solution, a difference, that is, of 0.5 per 
cent. This fall was pretty regular and always about the same. 
The natural healing processes which follow were accompanied by 
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a reassumption, to a greater or less extent, of the original turgor 
pressure, though the recovery of the turgor is not as rapid as is 
the recovery of the normal respiration and four or five days 
elapsed before it was complete. During the experiments the 
plants were protected from change in atmospheric conditions as 
far as possible, being kept in a moist atmosphere and at as constant 
a temperattire as possible. The carrots and beets responded sim- 
ilarly and also the begonia and ficus leaves though, as might be 
expected, to a lesser extent. The elodea alone gave no result 
at all. 

As an explanation of the observed phenomena it is suggested 
that the fall in turgor was due to the exhaustion from the cells, 
during the period of increased respiration, of some of the osmot- 
ically active substances — possibly sugars — owing to the increased 
demands of the accelerated catabolic processes. 

THE PROBABILITY OF A RADIOTROPIC RESPONSE. 

By C. STUART GAGER. 
(From the New York Botanical Garden.) 

Tropistic movements of organisms are due to a unilateral dis- 
tribution of some environmental stimulus, such as light, water, 
gravity, etc. The failure of the author and of other workers to 
sectire a tropistic movement toward or from the rays of radium 
is explained here on the hypothesis that the rays are too pene- 
trating to be felt, as a stimulus, unilaterally. If the conditions 
of experimentation can be so arranged that the rays whose pene- 
trating power is nearly spent can reach the organism, then they 
may fail to pass clear through the exposed organ, and thus a 
tropistic movement may be called forth. Thus far however no 
successful results have been reported. By interposing a screen 
of water between growing roots and glass tubes containing radium 
bromide, the author has been able to observe a marked curvature 
toward the radium, but the result needs further confirmation 
before it can be positively attributed to the influence of the 
radium rays. 
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A FURTHER STUDY OF SOLUTION TENSION AND 

TOXICITY IN LIPOLYSIS. 

By RAYMOND H. POND. 
(Front the New York Botanical Garden.) 

A prior study of the lipolysis of ethylbutyrate showed very 
cleariy that the toxicity of a series of metallic nitrates does not 
vary directly as the solution tension of those salts. In the lipoly- 
sis of ethylacetate, I am also unable to find any direct relation 
between solution tension and toxicity. The results moreover 
justify the conclusion that the zymolyte itself is a factor in rela- 
tive toxicity. The relative toxicity of a series of salts is not the 
same when the zymolyte is ethylbutyrate as when the zymolyte 
is ethylacetate. The concentration of the enzyme was also 
found to be a factor. 

NOTES ON THE CHEMICAL NATURE OF EGG CASES 

OF TWO SPECIES OF SHARKS. 

By LOUIS HUSSAKOF and WM. H. WELKER. 

(Front the Laboratory of Biological Chemistry of Columbia University^ at 
the College of Physicians and Surgeons, New York.) 

Egg cases of the skate (Raja crinacea) and the Port Jackson 
shark (Heterodontus japonicus) were examined. Peptic diges- 
tion, even when continued for 24 to 36 hours, did not visibly 
affect the substance of the skate capsules. Subsequent pancre- 
atic digestion was also without material effect. Washed with 
water, alcohol and ether, and dried over sulfuric acid, the residues 
from the skate cases could be readily reduced to a fine grayish 
black powder, which failed to go into solution in such liquids 
as chloroform, but which dissolved in cold dilute and strong 
aqueous solutions of acids or alkalies. Such solutions were deep 
red in color. The material contained nitrogen and sulfur, but 
was free from phosphorus. Neither sulfate nor reducing sub- 
stance was obtained by hydrolysis. The powder responded 
readily to various protein color tests, but failed to yield the 
a-naphthol test for carbohydrate. The main bulk of the sub- 
stance comprising the cases resembles keratin, but is more solu- 
ble than the latter. 
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The coloring matter in alkaline solutions of the skate cases was 
freed from extraneous matter by neutralization. The colored 
filtrate was thoroughly dialyzed. The pigment was indiffusible. 
The dialyzed liquid yielded, on desiccation, glistening, trans- 
lucent, reddish black scales. The latter were soluble in water, 
as well as in acid and in alkaline aqueous solutions. Solutions 
of the pigment are delicately responsive to change of reaction — 
acid produces a straw yellow; alkali, a dark brown. 

Similar results were obtained with the shark cases. Additional 
observations will shortly be reported. 



A COMPARATIVE STUDY OF THE HYDROLYSIS OF 
DIFFERENT PROTEINS IN PEPSIN-ACID SOLUTIONS. 

By WILLIAM N. BERG. 

(From the Laboratory of Biological Chemistry of Columbia University ^ at 
the College of Physicians and Surgeons, New York.) 

The method of the investigation was described in a previous 
publication.^ Thus far the following proteins have been used: 
fibrin, elastin, edestin, acid albumin, alkali albtuninate, egg 
albumin and yeast nucleoprotein. The following acids, in con- 
centrations normal to a 0.2 per cent solution of hydrochloric 
acid (777^9) were used; hydrochloric, nitric, sulfuric, phosphoric, 
oxalic, tartaric, citric, lactic, acetic and boric. 

The results obtained indicate that the above named proteins 
do not digest with equal speeds tinder the conditions of the experi- 
ments. In hydrochloric acid, edestin digests most rapidly, and 
then follow, in the order given, alkali albuminate, acid albimiin, 
fibrin, egg albtmiin, nucleoprotein and elastin. This order, with 
few exceptions, is practically the same for most of the acids. In 
hydrochloric acid all of these proteins digested more rapidly than 
in any other acid; the order of the acids in efficiency being usually 
as follows: hydrochloric, nitric, oxalic, phosphoric, sulfuric, 
tartaric, lactic, citric, acetic and boric. The chief variant from 
this sequence was sulfuric acid. 

*Berg and Gies: Jour, Biol, Chem,, ii, p. 489, 1907. 



140 



Scientific Proceedings — Chicago 



FURTHER OBSERVATIONS ON PROTEIN SALTS. 

By WILLIAM J. GIES. 

(From the Laboratory of Biological Chemistry of Columbia University, at 
the College of Physicians and Surgeons, New York.) 

Various salts of mucoids, nucleoproteins and alkali albu- 
minates have been made by dissolving the pure protein in dilute 
alkali and dialyzing away the excess of the latter. After removal 
of the excess of alkali in this way, until the solution no longer 
exhibits alkalinity to phenolphthalin, but is acid to the latter, the 
solution is perfectly clear and usually manifests distinct alkalin- 
ity to litmus. But continued dialysis of the nucleoprotein and 
alkali albuminate solutions for three or four dajrs more causes 
the solution gradually to become amphoteric to litmus and 
finally wholly acid to this indicator; and an increasing propor- 
tion of the protein is deposited meanwhile. All the salts thus 
far obtained appear to be somewhat diffusible and exert com- 
paratively high osmotic pressures. Ash content in the material 
obtained from dialyzed solutions by drying at 40° C. varied usu- 
ally from 7 to 10 per cent. 

Messrs. Welker and Crawford obtained the following prelim- 
inary data for conductivity of some mucoid salts after dialysis 
for four months in the constant presence of toluol. 

Conductivity in reciprocal 
Amount Amount Actually ohms X 10"^ 

Mucoid salt. added to dissolved in Approximately cal- 

lOOcc. H2O 100 cc. H2O culated.pereram 

gram. gram. Observed. in 100 co. HsO. 

Potassium 0.2 0.2(?) 186.0 930 

Sodium 0.2 0.176 141.8 807 

Calcium 0.2 0.112 73.1 663 

Barium 0.2 0.083 57.9 698 

The work is going forward with the cooperation of Messrs. 
Crawford, Steel, Eddy, Herzfeld, Davis and Lothrop. At present 
various methods of preparation and their effects are being care- 
fully studied. 



Further studies on the application of Folin's creatin and creatinin 
methods to meats and meat extracts. By A. D. Emmett and 
H. S. Grindley. 
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The determination of ammonia in meat and meat products. By 

F. W. Gill and H. S. Grindley. 
The blood clot of Limulus. By Carl L. Alsberg. 
On the decomposition of nucleic acids by nuclease. By Walter 

Jones. 



See page 142 for the joint recommendations of the Physiological and 
Biochemical Committees on Protein Nomenclature, which have been 
printed by authorization of the American Physiological and American 
Biochemical Societies in joint session, December 31, 1907. 



JOINT RECOMMENDATIONS OF THE PHYSIOLOGICAL 
AND BIOCHEMICAL COMMITTEES ON PROTEIN 

NOMENCLATURE. 

Since a chemical basis for the nomenclature of the proteins 
is at present not possible, it seemed important to recommend few 
changes in the names and definitions of generally accepted groups, 
even though, in many cases, these are not wholly satisfactory. 
The recommendations are as follows: 

First : The word proteid shotdd be abandoned. 

Second : The word protein should designate that group of sub- 
stances which consists, so far as at present is known, essentially 
of combinations of a-amino acids and their derivatives, e. g., 
a-amino acetic acid or glycocoU; a-amino propionic acid or 
alanin; phenyl-a-amino propionic acid or phenylalanin ; guanidin- 
amino valerianic acid or arginin, etc., and are therefore essen- 
tially polypeptids. 

Third: That the following terms be used to designate the vari- 
ous groups of proteins: 

I. Simple Proteins. Protein substances which yield only 
a-amino acids or their derivatives on hydrolysis. 

Although no means are at present available whereby the chemical indi- 
viduality of any protein can be established, a number of simple proteins 
have been isolated from animal and vegetable tissues which have been so 
well characterized by constancy of ultimate composition and uniformity 
of physical properties that they may be treated as chemical individuals 
until further knowledge makes it possible to characterize them more defi- 
nitely. 

The various groups of simple proteins may be designated as 
follows : 

a. Albumins, Simple proteins soluble in pure water and 
coagulable by heat. 

6. Globulins. Simple proteins insoluble in pure water but 

(142) 
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soluble in neutral solutions of salts of strong bases with strong 
acids. ^ 

c. Glutelins, Simple proteins insoluble in all neutral solvents 
but readily soluble in very dilute acids and alkalies.* 

d. Alcohol-soltible proteins. Simple proteins soluble in relatively 
strong alcohol (70 to 80 per cent) , but insoluble in water, abso- 
lute alcohol, and other neutral solvents.' 

e. Albuminoids, Simple proteins which possess essentially the 
s^ne chemical structure as the other proteins, but are character- 
ized by great insolubility in all neutral solvents.^ 

/. Histones. Soluble in water and insoluble in very dilute 
ammonia and, in the absence of ammonium salts, insoluble even 
in an excess of ammonia; yield precipitates with solutions of other 
proteins and a coagulum on heating, which is easily soluble in 
very dilute acids. On hydrolysis they 5deld a large number of 
amino acids among which the basic ones predominate. 

g, Protamins, Simpler polypeptids than the proteins in- 
cluded in the preceding groups. They are soluble in water, 
tmcoagulable by heat, have the property of precipitating aqueous 
solutions of other proteins, possess strong basic properties and 
form stable salts with strong mineral acids. They yield com- 
paratively few amino acids, among which the basic amino 
acids greatly predominate. 

II. Conjugated Proteins. Substances which contain the 
protein molecule tmited to some other molecule or molecules 
otherwise than as a salt. 

a, Nucleoproteins, Compotmds of one or more protein mole- 
cuLes with nucleic acid. 

^ The precipitation limits with ammonium sulphate should not be made 
a basis for distinguishing the albumins from the globulins. 

' Such substances occtir in abundance in the seeds of cereals and doubt- 
less represent a well defined natural group of simple proteins. 

• The sub-classes defined (a, 6, c, cQ are exemplified by proteins obtained 
from both plants and animals. The use of appropriate prefixes will suffice 
to indicate the origin of the compounds, e. g., ovoglobulin, myoalbumin, etc. 

* These form the principal organic constituents of the skeletal structure 
of animals and also their external covering and its appendages. This 
definition does not provide for gelatin which is however an artificial 
derivative of collagen. 
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b. Glycoproteins. Compotinds of the protein molecule with a 
substance or substances containing a carbohydrate group other 
than a nucleic acid. 

c. Phosphoproteins. Compounds of the protein molecule with 
some, as yet undefined, phosphorus containing substance other 
than a nucleic acid or lecithin.* 

d. Hemoglobins. Compounds of the protein molecule with 
hematin or some similar substance. 

e. Lecithoproteins. Compounds of the protein molecule with 
lecithins (lecithans, phosphatids). 

III. Derived Proteins. 

1. Primary Protein Derivatives. Derivatives of the protein 
molectde apparently formed through hydrolytic changes which 
involve only slight alterations of the protein molecule. 

a. Proteans. Insoluble products which apparently result from 
the incipient action of water, very dilute acids or enzymes. 

b. Metaproteins. Products of the further action of acids and 
alkalies whereby the molecule is so far altered as to form prod- 
ucts soluble in very weak acids and alkalies but insoluble in 
neutral fluids. 

This group will thus include the familiar "acid proteins" 
and ** alkali proteins," not the salts of proteins with acida. 

c. Coagulated proteins. Insoluble products which result from 
(i) the action of heat on their solutions, or (2) the action of alco- 
hols on the protein. 

2. Secondary Protein Derivatives.^ Products of the further 
hydrolytic cleavage of the protein molecule. 

a. Proteoses. Soluble in water, uncoagulated by heat, and pre- 
cipitated by saturating their solutions with ammoniimi sulphate 
or zinc sulphate.' 

b. Peptones. Soluble in water, uncoagulated by heat, but not 

* The accumulated chemical evidence distinctly points to the propriety 
of classifying the phosphoproteins as conjugated compounds, i. e., they 
are possibly esters of some phosphoric acid or acids and protein. 

* The term secondary hydrol)rtic derivatives is used because the forma- 
tion of the primary derivatives usually precedes the formation of these 
secondary derivatives. 

* As thus defined, this term does not strictly cover all the protein deriva- 
tives commonly called proteoses, e. g., heteroproteose and dysproteose. 
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precipitated by saturating their solutions with ammonium sul- 
phate.^ 

c. Peptids, Definitely characterized combinations of two or 
more amino acids, the carboxyl group of one being united with 
the amino group of the other, with the elimination of a molecule 
of water.' 

Russell H. Chittenden, 
Otto Folin, 
William J. Gibs, 
Waldemar Koch, 
T. B. Osborne, 



For the 
American Society 
of Biological 
Chemists, 



T. B. Osborne, 
P. A. Levene, 
J. A. Mandel, 
A. P. Mathews, 
Lafayette B. Mendel, 



For the 
American 
> Physiological 
Society, 



Chicago, December j/, xgoj. 



^In this group the kjrrins may be included. For the present we believe 
that it will be helpful to retain this term as defined, reserving the expression 
peptid for the simpler compounds of definite structure, such as dipeptids, etc. 

' The peptones are tmdoubtedly peptids or mixtures of peptids, the 
latter term being at present used to designate those of definite structure. 



ABSTRACT OF THE EXECUTIVE PROCEEDINGS OF THE 

CHICAGO MEETINGS. 

Constitution. A constitution, issued from the Secretary's office 
several months prior to the meeting, and which had been provision- 
ally approved by a vote of the members taken by correspondence, 
was formally ratified, and supersedes the Articles of Agreement 
originally adopted for the government of the Society. See pages 
53 and 85. 

New members. Edwin J. Banzhaf, Harold Cornelius Bradley, 
Albert C. Crawford, Mary E. Pennington, Oswald Schreiner, Carl 
Voegtlin, Ralph Waldo Webster, Harvey W. Wiley. See page 89. 

Officers for the year igoS-igog. 
President — ^John J. Abel. 
Vice-President — Otto Folin. 
Treasurer — Lafayette B. Mendel. 
Secretary — ^William J. Gies. 

Additional members of the Council. — ^A B. Macallum, Albert P. 
Mathews, Frederick G. Novy. 

Nominating committee. — S. P. Beebe, F. G. Benedict, Reid 
Htmt, P. A. Levene, A. S. Loevenhart, John H. Long, Graham 
Lusk, T. B. Osborne, H. Gideon Wells. 

Dues. The annual dues were made Two Dollars ($2.00). 

Time and place of the next annual meeting were referred to the 
Council, with instruction to determine both. 

Report of the committee on protein nomenclature. See pages 53 
and 142. 
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SCIENTIFIC PROGRAMS OF THE BALTIMORE MEETINGS. 

Johns Hopkins Medical School. 

first meeting. 

Monday afternoon, December 28. Presiding officer: The Pres- 
ident, John J. Abel, 

Enterokinase in infancy. A. E. Austin. (Page 155.) 

The influence of cold storage upon flesh. A. D. Emmett and 
H. S. Grindley. (Page 156.) 

Phenomena of absorption by stretched muscle. Walter E. 
Garrey. (Page 157.) 

The determination of total sulphur in urine. F. W. Gill and 
H. S. Grindley. (Page 158.) 

The determination of phosphorus in foods, feces and urine. 
F. W. Gill, J. B. Peterson and H. S. Grindley. (Page 1 59.) 

The chemical constitution and the physiological effects of 
acids. Jacques Loeb. 

SECOND MEETING. 

Tuesday morning, December 2p. Joint session with the Amer- 
ican Physiological Society, Presiding officers: The President of 
the American Physiological Society, William H. Howell, and the 
President of the American Society of Biological Chemists, John 
J. Abel, 

The globulins of the egg-yolk of selachians. C. L. Alsberg. 
(Page 160.) 

The protection to acetonitrile poisoning by thyroid feeding. 
S. P. Beebe. (Page 160.) 

Further experiments on tetany parathyreoprivus. S. P. 
Beebe. (Page 161.) 
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Metabolism in man with greatly diminished lung area. Thome 
M. Carpenter and Francis G. Benedict. (Page 162.) 

On the internal secretions of the thyroid. A. J. Carlson and A. 
Woelfel. (Page 162.) 

On the origin of taurocholic acid. R. B. Gibson. (Page 163.) 
Expeiimental glycosuria. J. J. R. Macleod. (Page 164.) 
Heat coagulation in smooth muscle; a comparison of the effects 
of heat on smooth and striated muscle. Edward B. Meigs. 
(Page 165.) 
Vegetable agglutinins. Lafayette B. Mendel. (Page 166.) 
The excretion of magnesium and calcium. Lafayette B. Men- 
del and Stanley R. Benedict. (Page 167.) 

Protein metabolism in development. J. R. Murlin. (Page 

■67.) 

Total (or energy) metabolism in development. J. R. Murlin. 
(Page 168.) 

On the pharmacological action of some phthaleins and their 
derivatives, with especial reference to their behavior as purga- 
tives. John J. Abel and L. G. Rowntree. 

The secretion of hydrochloric acid in the stomach. A. B. 
Macallum (with Miss M. P. Fitzgerald). 

THIRD MEETING. 

Wednesday morning, December 30. Joint session with the Bio- 
logical Section of the American Chemical Society. Presiding 
officer: The President of the American Society of Biological Chem- 
ists, John J. Abel. 

The relation of magnesium and phosphorus to growth in the 
fungi. Howard S. Reed. (Page 170.) 

The oxidation of carbon monoxid. J. H. Kastle. (Page 170.) 
The factors which influence the determination of ereatinin. 
P. C. Cook. (Page. 171) 

Enzymes of some lower fungi. Arthur W. Dox. (Page 171.) 
The indirect coloriraetric estimation of P,0( with uranium 
acetate and potassium ferrocyanide. R. B. Gibson and Clarence 
Estes. (Page 172.) 
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An apparatus for the filtration of large amounts of serum, 
toxins, protein solutions, etc., through a Berkefeld bougie. R. 
B. Gibson. (Page 173.) 

The destruction of body-protein in fever. Philip A. Shaffer. 
(Page 174.) 

The antagonistic action of ammonium and calcium salts. A 
contribution to the subject of acidosis. C. Voegtlin and I. King. 
(Page 175.) 

Concerning the supposed hydrolytic action of platinum black. 
W. E. Grove and A. S. Loevenhart. (Page 175.) 

The diastatic enzyme of ripening meat. A. W. Peters and H. 
A. Mattill. (Page 176.) 

The adsorption and partial purification of catalase from liver. 
A. W. Peters and H. W. Stewart. (Page 177.) 

Esterification of the bile acids. Isaac King Phelps. (Page 
178.) 
Estimation of total sulphur. Isaac King Phelps. (Page 178.) 

A study of Nylander's reaction. M. E. Rehfuss and P. B. 
Hawk. (Page 178.) 

The anti-putrescent effects of copper salts. Alfred Springer, 
Sr., and Alfred Springer, Jr. (Page 179.) 

A disturbing factor in Barfoed's test. William H. Welker. 
(Page 180.) 

Surface tension as a factor in the distribution of salts in animal 
and vegetable cells. A. B. Macallum. 

FOURTH MEETING. 

• 

Wednesday afternoon^ December jo. Joint session with Section 
K of the American Association for the Advancement of Science, 
and with the American Physiological Society and the Society of 
American Bacteriologists. Presiding officer: The chairman of 
Section K of the American Association for the Advancement of 
Science, William H, Howell. 

General papers, giving a r^sum^ and the present status of the 
subjects treated, were presented as follows: 

Anaphylaxis, M. J. Rosenau. (Archives of Internal Medicine, 
iii, p. 519, 1909.) 
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The physiolcgical significance of creatin and creatinin. La- 
fayette B. Mendel. (Science, xxix, p. 584, 1909.) 

The venous pulse. Albion W. Hewlett. (Science, xxix, p. 
515, 1909.) 

FIFTH MEETING. 

Thursday morning, December ji. Presiding officer: The Pres- 
ident, John J. Abel. 

The influence of the isomers of salicylic acid on metabolism. 
E. W. Rockwood. (Page 182.) 

A study of the metabolism of a breast-fed infant, with special 
reference to the ammonia coefficient. S. Amberg and W. P. 
Morrill. (Page 182.) 

On nucleic acids. W. A. Jacobs and P. A. Levene. (Page 

183.) 
The absorption of phenol from the alimentary canal. Paul 

Hanzlik and Torald Sollmann. (Page 184.) 

The large white or soapy kidney. Oskar Kllotz. (Page 185.) 

The measurement of the alkali retention of the kidney. L. J. 
Henderson and H. M. Adler. (Page 185.) 

On ionic equilibria in the animal organism. I. The ionization 
constants of ^-oxybutyric acid and acetacetic acid. L. J. Hen- 
derson and K. Spiro. (Page 186.) 

On the composition of dilute renal secretions. A. B. Macallum 
and C. C. Benson. (Page 186.) 

Post-mortem glycogenolysis. J. J. R. MacLeod. (Page 187.) 

The deteimination of iodin in protein combinations. Louis 
W. Riggs (by invitation). (Page 188.) 

The absorption of iodin by the thyroid glands in dcgs. Elea- 
nor Van Alstyne and S. P. Beebe. (Page 188.) 

The i<jdin content of human thyroid glands. Louis W. Riggs 
and S. P. Beebe. (Page 188.) 

SIXTH MEETING. 

Thursday afternoon, December ji. Presiding officer: The 
President-elect, Otto Folin. 

The influenc e of chloral hydrate on serum anaphylaxis . Edwin 
J. Banzhaf and L. W. Famulener. (Page 189.) 
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Human pancreatic juice. Harold C. Bradley. (Page 189.) 

Urocanic acid in a pancreatic digest. Andrew Hunter (by 
invitation). (Page 190.) 

The action of salts used as fertilizer on plant enzymes. M. X. 
Sullivan (by invitation). (Page 191.) 

Soluble chitin. Carl L. Alsberg and C. Hedblom. (Page 
192.) 

Studies in comparative physiolcgical chemistry. Walter 
Jones and Jaime de Angulo. (Page 192.) 

Tests for pus and blood. J. H. Kastle and Norman Roberts. 
(Page 193.) 
The elimination of barium. Gustave M. Meyer. (Page 194.) 

The lime relations in the elimination of proteins. Charles 
G. L. Wolf. (Page 194.) 

Studies of the influence of various dietary conditions on physi- 
ological resistance. I. The influence of different proportions of 
protein in the food on resistance to the toxicity of ricin and on 
recuperation from hemorrhage. Nellis B. Foster. (Page 195.) 

On the preservation of feces. Paul E. Howe, T. A. Ruther- 
ford and P. B. Hawk. (Page 196.) 

A study of nucleoprotein from the gastric mucosa. Archibald 
E. Olpp (by invitation.) (Page 197.) 

The analysis of the leucin fraction in protein hydrolysis. D. 
D. Van Slyke and P. A. Levene. (Page 197.) 

Further studies of protein compounds. William J. Gies. 
(Page 198.) 

The inorganic composition of the blood of Limulus. A. B. 
Macallum. 

On the function of the parathyroid gland. Carl Voegtlin and 
W. G. MacCallum. 

A study of the metabolism in Myositis ossificans. Ralph W. 
Webster. 

On the nature of copper-protein compounds, and the effect 
of copper upon digestion. Harvey W. Wiley and J. A. Herman 
Schreiber. 
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ABSTRACTS OF THE PAPERS. 

Johns Hopkins Medical School, Baltimore, December 28-31, 1908. 

First meeting. 

Monday afternoon, December 28. 

Presiding officer: The President, John J. Abel. 

ENTEROKINASE IN INFANCY. 

By A. E. AUSTIN. 

(From the Medical Chemistry Laboratory of Tufts College and the Chemical 
Laboratory of the Medical Department of the University of Texas.) 

The object of this research was to learn whether enterokinase 
was found in infancy and, if so, at what age it appeared; further- 
more, what effect, if any the time of the autopsy after death, the 
age of the infant and the disease from which it died had upon 
the amount found. It was necessary to rely upon extracts from 
the pancreas and duodenum obtained from the autopsy room, 
a method which had been found by Cohnheim and others to be 
satisfactory. As a means of determining the amount of diges- 
tion, the method of Loehlein with the casein solution of Weber 
was employed. Three series of experiments were carried out 
with cooked pancreas extract, cooked intestinal extract, and 
cooked pancreatic and intestinal extracts combined as controls, 
to each one of which an equal amount of the stock casein so ution 
was always added as a still further control. The results were as 
follows: (i) Extracts of the pancreas of infants, from 24 days of 
age onward, possess an active proteolytic ferment, appearing in 
the extract, at least partially, activated. (2) The extracts of 
the intestines of 9 of the 18 infants examined gave evidence of an ! 

enterokinase whose amount did not depend for variation on the 
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age, the period of autopsy after death (up to 24 hours), nor the 
disease from which the child died, among which were pneumonia, 
rachitis, empyema, heart disease and one case of enteritis. (3) 
No evidence of an antikinase was discovered. 

THE INFLUENCE OF COLD STORAGE UPON FLESH. 

By A. D. EMMETT and H. S. GRINDLEY. 

(From the Laboratory of Physiological Chemistry, Department of Animal 

Husbandry f University of Illinois.) 

The object of this study was to ascertain, by means of the 
chemical methods in use in this laboratory, something as to the 
nature of the changes which take place in flesh during cold stor- 
age, (a) in refrigerated beef, and (6) in frozen fowl. The results 
of the exper ments show, in the case of uncooked beef, when 
allowances were made for the differences in fat content, that, 
during the 22 day period of cold storage, the meats lost almost 
no water, but during the 43 day interval they lost an average of 
1.26 per cent. Further, by calculating the percentage constitu- 
ents of the various cuts to the same water content as that of the 
corresponding fresh sample, the data show that for the first 
three weeks there was an increase in the soluble inorganic phos- 
phorus; a decrease in the non-protein nitrogen, the nitrogenous 
extractives and the total soluble nitrogen ; no change in the per- 
centage of total protein, and, during the following three weeks, 
no increase, to any extent, in soluble inorganic phosphorus in 
the meats; but, on the other hand, the nitrogenous and non- 
nitrogenous extractives and also the total soluble and non- 
protein nitrogen made marked gains. The percentage of soluble 
non-coagulable protein remained practically the same as that 
in the fresh samples. 

In the experiment upon boiling and roasting, it was found that 
the cold storage meats lost less on cooking; and that the resulting 
cooked meats were juicier; that they contained more soluble 
dry substance and more nitrogenous and non-nitrogenous extrac- 
tives; that they were richer in soluble inorganic phosphorus; that 
the per cent of the total nitrogen was about the same as in the 
sample of the fresh cooked meat while that of the total soluble 
nitrogen was higher in the cold storage samples; that the percent- 
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age of the total protein was slightly lower, bein^ on an average 
for all the tests, 26.45 P^^ ^^^^ ^^^ ^^^ stored meats and 26.96 per 
cent for the fresh samples, and that the ratios of the non-protein 
nitrogen and the protein nitrogen of the meats were lower for the 
cold storage flesh, thus showing the influence of the increased per- 
centage of nitrogenous extractives. 



PHENOMENA OF ABSORPTION BY STRETCHED 

MUSCLE. 

By WALTER E. GARREY. 

{From the Laboratory of Physiology and Pharmacology of Cooper Medical 

College, San Francisco.) 

A detailed study of the increase in weight of muscles which 
have been stretched and then immersed in physiological salt solu- 
tion, shows that it is a function of the amount of stretching force, 
and of the time during which the weight has been suspended from 
the muscle. With heavy weights the effect is marked ; for exam- 
ple: A muscle stretched for 4 hours by a soo-gram weight 
increases in weight 22 per cent when subsequently placed in a 
solution of sodium chlorld from which the control muscle increases 
only 3 per cent in the same time (20 hours). The results with 
small weights (50 grams or less) are variable and apt to be mis- 
leading unless the muscles are stretched for a considerable time. 
This is due to the fact that with small weights the effects are 
slight and that normal control muscles vary considerably. Dis- 
tinct effects can, however, be obtained if the smaller weights 
act for a longer time. 

The absorption curves show a sharp rise immediately after the 
immersion of the weighted muscle in physiological salt Si lution, 
but after the first hour or so, the rate of absorption suddenly 
changes and the curve assumes an entirely different form. Data 
at hand indicate that the rapid initial effects are due to osmotic 
differences, while the slower changes are due to another factor, 
prbbably chemical, and the result of formation of lactic acid 
(Gotschlich) . Alterations in the weight of stretched muscles 
immersed in hypotonic and hypertonic solutions also indicate 
that more than one factor underlies the absorption phenomena. 
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The changes induced in a given time interval during the early- 
periods of stretching are quantitatively less than those taking 
place later, that is, the changes are accelerative and, I would 
suggest, that they are autocatalytic. Autocatalysis explains 
beautifully certain phenomena of excitability and rhythmicity 
resulting from stretching. 

THE DETERMINATION OF TOTAL SULPHUR IN 

URINE. 

By F. W. gill and H. S. GRINDLEY. 

(From the Laboratory of Physiological Chemistry ^ Department of Animal 

Husbandry J University of Illinois.) 

During the routine work connected with the determination of 
the total sulphur in a large number of urines by the Folin 
sodium-peroxid method, it was noticed that, more or less fre- 
quently, the resultant fusion, upon acidification with hydrochloric 
acid, evolved hydrogen sulphide gas. The Folin sodium- 
peroxid method, as applied to urines, does not, like the Osborne 
sodium-peroxid method as used for the determination of sulphur 
in air-dried foods and other dry substances, specifically include 
addition of sodium-peroxid to the hot fusion to insure complete 
oxidation. The nitric acid-potassium nitrate method of A. Kons- 
hegg was used to check the sodium-peroxid methods. This method 
gave upon an average 10.3 per cent more sulphur in human urines 
than did the Folin method and it gave 6.25 per cent more sul- 
phur than did the original Osborne method as applied to ur nes. 
The evaporation and heating of urines with sodium-peroxid in 
a side-necked distilling flask, in such a manner as to collect all 
the volatile sulphur products, proved that volatile sulphur deriv- 
atives were evolved in connection with these operations. The 
research proved conclusively that there is a loss of sulphur attend- 
ing the determination of this element in urines where the sodium 
peroxid methods are used. 
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THE DETERMINATION OF PHOSPHORUS IN FOODS, 

FECES AND URINE. 

■ 

By F. W. GILL. J. B. PETERSON and H. S. GRINDLEY. 

{Front the Laboratory of Physiological Chemistry ^ Department of Animal 

Husbandry, University of Illinois). 

The methods for the determination of total, inorganic and 
organic phosphorus in flesh were studied in detail. A thorough 
comparison of the (a) magnesium nitrate, (fe) nitric acid {c) 
aqua-regia, (d) Kjeldahl, {e) hydrochloric acid and potassium 
chlorate, (/) nitric and hydrochloric acids and (g) direct ashing 
methods, for the oxidation of flesh preparatory to the precipita- 
tion of the total phosphorus by ammonium molybdate solution, 
demonstrated the fact that methods (a), (6), (cQ, (/), and {g) 
gave practically identical results in the hands of careful and 
thorough analysts. This study indicated clearly that a solution 
of barium nitrate in the presence of ammonium hydroxid or a 
solution of barium hydroxid alone, precipitates from an aqueous 
extract of flesh after the coagulable proteins have been removed, 
or from a solution of potassium di-hydrogen phosphate practi- 
cally the same amount of inorganic phosphorus as does the Hart- 
Andrews method. The accuracy and economy of the nitric acid 
or the nitric-hydrochloric acid digestion methods for the deter- 
mination of phosphorus in flesh led to the testing of these methods 
for the digestion of the tirines previous to the precipitation of the 
total phosphorus with the ammonium molybdate. Check deter- 
minations of this nitric-hydrochloric acid method by several 
other methods of digestion proved that the oxidation of the organic 
matter was comp ete enough to convert all the phosphorus into 
a form precipitated by the ammonium molybdate solution. A 
comparison of the uranium acetate volumetric method for the 
determination of phosphorus in urines with the nitric -hydro- 
chloric acid method demonstrated the fact that the former method 
invariably gave lower results than did the latter method. 



The chemical constitution and the physiological effects of acids. 

By Jacques Loeb.* 

*See Loeb: Biochemische Zeitschrift, 1909, xv, p. 254. 
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THE GLOBULINS OF THE EGG- YOLK OF 

SELACHIANS. 

By C. L. ALSBERG. 

(From the Laboratory of the U, S. Bureau of Fisheries at Wood's Hole, Mass.) 

The ovarian eggs of the skate. Raja Icevis, Mitchell, contain a 
characteristic vitellin. In the eggs of the spiny dog-fish, Squalus 
Acanthias, Linn., previously studied, none could be found. 
As the skate is oviparous, and the dog-fish viviparous, this fact 
may have a biological significance. 



THE PROTECTION TO ACETONITRILE POISONING 

BY THYROID FEEDING. 

By S. p. BEEBE. 

(From the Laboratory of Experimental Pathology, Cornell University Medical 

School, New York City.) 

A series of experiments was made on mice to test the protec- 
tive power of thyroid proteins against acetonitrile. 

A standard Kahlbaum preparation of acetonitrile was used. 
The mice were fed on a uniform diet of cracker dust cakes for 
several weeks before the experiments were begun and various 
preparations of protein were employed. 

We were unable to secure the uniform and invariable protec- 
tion which Hunt has reported in an earlier paper. Otir results 
show 60 per cent protection and about 40 per cent of either 
failure to protect or actual susceptibility. 
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FURTHER EXPERIMENTS ON TETANY PARATHY- 

REOPRIVUS. 

By S. p. beebe. 

(From the Laboratory of Experimental Pathology ^ Cornell University 

Medical School, New York City.) 

Further experiments in the production of tetany have given 
additional confirmation to the belief that the removal of the para- 
thyroid is particularly responsible for the symptoms of tetany. 
These symptoms may be relieved by the hypodermic adminis- 
tration of parathyroid nucleoprotein, subject to the following 
conditions: 

(i) Boiling the nucleoprotein solution or heating it to 80*^ for 
one-half hour completely destroys the activity of the nucleo- 
protein. 

(2) The nucleoprotein is most active when freshly prepared 
and rapidly deteriorates when kept in solution or in suspension 
at refrigerator temperature. Freezing also destroys its activity 
although not so rapidly as room temperature. 

(3) Tryptic digestion or the action of pepsin and hydro- 
chloric acid for 48 hours injured, but did not completely destroy, 
the activity of the nucleoprotein. 

(4) The nucleoprotein will relieve tetany if given by mouth, 
but is much more quickly and certainly effective when given sub- 
cutaneously or intraperitoneally. 

(5) The nucleoprotein of the parathyroid when freshly pre- 
pared is equal to the whole gland in relieving the symptoms of 
acute tetany in dogs. 

(6) The globulin is of no value in relieving tetany. 

The relief of the symptoms by the intravenous injection of 
calcium salts may not be taken as proof that the symptoms are 
due primarily to a deficiency of calcium in the blood and tissues. 
Symptoms may be relieved also by injections of strontium salts. 
The symptoms caused by the intravenous administration of 
ammonia or xanthin are quite similar to those of tetany and may 
be relieved by an injection of calcium or strontium salts. 

The total evidence leads to the conclusion that the symptoms 
are due to some poison which is produced as a consequence of a 
disturbed metabolism incident to the removal of the para- 
thyroid. 
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^ ETABOLISM IN MAN WITH GREATLY DIMINISHED 

LUNG AREA. 

By THORNE M. CARPENTER and FRANCIS G. BENEDICT. 

(Front the Chemical Laboratory of Wesleyan University.) 

An experiment on a man whose left lung was completely 
obliterated but who was otherwise normal was made with a 
respirationcalorimeter at Wesleyan University, Middletown, Coim. 
The experiment lasted six hours and during this period the car- 
bonic acid elimination and oxygen consumption, water vaporiza- 
tion and heat production were determined. The pulse varied 
from 58 to 70 and the temperature was 36*^.67. The naked 
weight was 47.3 kilos and the height, 1.69 meters. The total 
metabolism is low, but, when calctdated on the basis of per kilo 
of body weight and compared with the restdts obtained from 
similar experiments on other subjects somewhat approximating 
the weight and state of nutrition of this subject, the restdts show 
that the metabolism was substantially at the normal level for 
thin persons of small body weight. 

ON THE INTERNAL SECRETIONS OF THE 

THYROID. 

By A. J. CARLSON and A. WOELFEL. 
{From the Hidl Physiological Laboratory of the University of Chicago.) 

It is generally held that the internal secretion of the th)rroid 
reaches the blood by way of the neck l)miph. This view rests on 
the assumption that the colloid material within the tubtdes con- 
stitutes or contains the internal secretion of the gland. The 
only basis for the view that the internal secretions pass into the 
lymph appear to be histological — colloid being sometimes found 
in the tissue or lymph spaces. 

(i) The main lymphatics for the thyroid leave the upper pole 
of the glands and join the main neck lymphatic trunk. In 
normal thyroids the lymphatics are relatively small, smaller 
than from the salivary glands of corresponding size. The flow 
of lymph from the normal gland is very slight, probably not 
exceeding 2 to 5 cc. in 24 hours. 



A. J Carlson and A. Woelfel 163 

(2) All forms of glandular hyperplasia (goitre) in the dog are 
accompanied by an increase in the size of the gland lymphatics 
similar to that of the gland blood vessels. There is a correspond- 
ing increase in the quantity of lymph flowing from the gland. 
This condition obtains even after the gland has become hemato- 
matous. In goitre of the size of the kidney, the lymphatics are 
larger and the lymph flow is much greater than in the kidney. 
In large goitres the lymph production is probably from 50 to 
150 cc. in 24 hours. By massage of the gland more lymph can be 
collected from a large goitre in two hotirs than is jdelded by a nor- 
mal gland in 5 to 7 days. 

(3) Tests for thyroid secretions in the lymph. A. Chemical, 
All of our tests for iodine in the goitre lymph (quantities of 20 to 
100 cc.) have been negative. B. Physiological, (a) Intravenous 
injection of goitre lymph in a normal dog produces a rise of tem- 
perature (2® to 3° F.), irregularity of the heart beat and usually 
tremor of the skeletal muscles. These phenomena disappear 
within 10 to 20 hours, (b) Intravenous injection of goitre lymph 
in dogs under general anaesthesia causes a gradual depression of 
the blood pressure accompanied by a rapid, feeble and irregular 
heart beat. This is due partly to action on the vagi centers in 
the medulla. These phenomena suggest hyperth)n:oidism. (c) 
Hunt's acetonitrile method. The experiments have not yet 
jdelded definite results, (d) The elimination of all the thyroid 
lymph in the fox and noting symptoms of thyroidectomy. 
Resu ts so far are negative. 

(4) While the colloid is a product of the secretory acini, it has 
probably no relation to the internal secretions of the gland that 
have physiological importance. 

ON THE ORIGIN OF TAUROCHOLIC ACID. 

By R. B. GIBSON. 

(From the Laboratory of Physiological Chemistry, Department of Physiology, 

University of Missouri,) 

The direct chemical re ationship of cystine and taurine has been 
established by Friedman. Evidence of the relation of the taurine 
of the taurocholic acid in the bile to the cystine of protein is given 
by Bergmann, who fed cystein and cholic acid to a dog with a 
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biliary fisttila and found the output of alcohol-soluble sulphur 
in the bile distinctly increased. Bergmann's observations were 
subsequently corroborated and extended by Wohlgemuth for 
rabbits. The well known experiments of Baumann and his 
pupils that cystein is conjugated with brom- or chlorbenzol and 
eliminated as mercapturic acid, afford a means of further demon- 
strating the origin of taurine in taurocholic acid. If brombenzol 
be administered, the resulting artificial cystinuria shotdd deflect 
the cystine ordinarily oxidized to cysteinic acid and conjugated 
with taurocholic acid. The output and content of the bile in 
alcohol-soluble stdphur should then be considerably diminished as 
the restdt of the administration of brombenzol. Some prelimi- 
nary observations were made, therefore, on the influence of brom- 
benzol on the content of cat bile in alcohol-soluble sulphur. 
The cats received, as a rule, three injections subcutaneously of 
0.6 to i.o cc. of brombenzol in 2.5 cc. of olive oil at 8 to 10 hour 
intervals; the animals were killed 5 to 8 hours after the last injec- 
tion, and the alcohol-soluble sulphur determined as barium sul- 
phate after fusion with sodium hydroxide and potassium nitrate 
with the usual precautions. The content of bile in taurocholic 
acid was found to be diminished over half as the result of the 
administration of the brombenzol. Thus per gram of bile, the 
alcohol-soluble sulphur as barium sulphate for normal cats was 
0.0528, 0.0432, 0.0367, 0.0622, o 0599, 0.0648, 0.0580, 0.0605, 
averaging 0.0548; for the brombenzol cats the figures are 0.0309, 
0.0195, 0.0387, 0.0144, averaging 0.0259. While observations 
on a dog with a biliary fistula have not as yet been made, the 
results already presented indicate the direct origin of taurine 
from the cystine of protein and fit in with the experimental evi- 
dence given by Bergmann and by Wohlgemuth. 

EXPERIMENTAL GLYCOSURIA. 
By J. J. R. MACLEOD. 
(From the Laboratory of Physiology, Western Reserve University, Cleveland, O.) 

A brief review was given of recent work by the author on the 
mechanism of asphyxial glycosuria.* 

^ A full account of this work appears in the current volume of the 
American Journal of Physiology, (xxiii, p. 278, 1909). 
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No hyperglycaemia was found to follow asphyxiation in anaes- 
thetized dogs when the liver is removed from the circtdation by 
anastomosing the vena porta to the vena cava and ligating the 
hepatic arteries. The liver is, therefore, the sotirces of the reduc- 
ing substance in asphyxia. 

When the hepatic nerves are cut and an animal then asphyxi- 
ated (or curare injected) hyperglycaemia results. The asphyxial 
blood, therefore, acts directly on the liver cells and not through 
the intermediation of the nervous system. 

By comparing the rate of glycogenolysis in incubated speci- 
mens of minced liver and blood in the presence of different gases, 
it was found that want of oxygen does not accelerate the process 
whereas excess of carbon dioxide does. This points to the excess 
of carbon dioxide rather than the deficiency of oxygen as the 
exciting factor in asphyxial blood. Other acid substances pro- 
duced in the blood during asphyxia almost certainly reinforce the 
carbon dioxide in its glycogenolytic effect. 



HEAT COAGULATION IN SMOOTH MUSCLE; A COM- 
PARISON OF THE EFFECTS OF HEAT ON SMOOTH 
AND STRIATED MUSCLE. 

By EDWARD B. MEIGS. 

(From the Laboratory of Physiology in the Harvard Medical School.) 

The striated muscle of the frog, when heated to 50® C, shortens 
greatly; whereas the smooth muscle of the same animal when 
similarly heated lengthens almost as markedly. 

There is every reason to believe that the chemical and physical 
phenomena, which take place in the two tissues at temperatures of 
50° and lower, are similar. In both cases irritability is lost at 
about 40*^ ; irretrievably lost, if the tissue be kept for five or ten 
minutes at 50°. In both cases a marked whitening and opacity 
occur at 50°, and the proteins in the extracts of the two tissues are 
precipitated at 50°, provided the reactions of the extracts are 
made neutral. In both cases very considerable amounts of lactic 
acid are formed at temperatures between 40® and 50°; much more, 
it is true, in the striated than in the smooth muscle. 

Finally, no considerable change in the weight occurs in either 
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tissue, if it be kept for 30 minutes at a temperature of 50** in 0.7 
per cent sodium chlorid solution. 

The changes which occur in the two tissues at temperatures 
above 50*^ are of an entirely different character. The shortenings 
which occur at these temperatures are by no means characteristic 
for muscle. They occur more rapidly and to a greater extent in 
catgut, connective tissue, elastic tissue, nerve, etc. They are 
more marked in muscle in which the proteins have been coagu- 
lated by two or three days' treatment with 70 per cent alcohol 
than they are in fresh muscle. They are more or less reversible 
and are always accompanied by a loss of fluid content and, conse- 
quently, of weight 

The shorten ng of striated and the lengthening of smooth 
muscle between the temperatures of 40° and 50° C. may be ex- 
plained in the following manner: The heating causes the pro- 
duction of lactic acid in both kinds of muscle. The presence of 
the acid causes the swelling of the sarcostyles in the one case, and 
of the cells in the other, at the expense of the interstitial fluids. 
The histological structure of the sarcostyle of striated muscle, on 
the one hand, and of the cell of the smooth muscle on the other, is 
of such a nature that swelling causes the former element to 
shorten and the latter to lengthen. 

VEGETABLE AGGLUTININS. 

By LAFAYETTE B. MENDEL. 
{From the Sheffield Laboratory of Physiological Chemistry, Yale University.) 

In continuing the study of haemagglutinins earlier reported in 
the case of ricin by Osborne, Mendel and Harris,* it has been 
ascertained that agglutinins are widely distributed in various 
species of leguminous seeds.^ In some cases, at least, they are 
non-toxic, thus indicating that the agglutinins may exist inde- 
pendent of the toxins. Soluble protein preparations obtained 
from some of the species of Phaseclus and Pisum afford very 
satisfactory non-toxic solutions for the demonstration of the 

* Osborne, Mendel and Harris: American Journal of Physiology, -xxv, 
p. 259, 1905. 

' Cf . also Landsteiner and Raubitscheck : Centralblatt fur Bakteriologie, 
xlv, p. 664, 1907. 
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haemagglutination phenomena. Bloods from different species 
appear to show different degrees of reactivity with these agglu- 
tinins, blood from the rabbit, for example, responding more readily 
as a rule than that from the pig. 

THE EXCRETION OF MAGNESIUM AND CALCIUM. 

By LAFAYETTE B. MENDEL and STANLEY R. BENEDICT. 

(Front the Sheffield Laboratory of Physiological Chemistry, Yale University.) 

When magnesium salts are introduced parenterally into ani- 
mals, the elimination of magnesium takes place to a great extent 
through the kidneys within a relatively short period (48 hours). 
Some of the magnesium injected may, in part, be retained in the 
organism for a period exceeding two weeks. It is not excreted in 
increased amounts with the feces. Purgation is not observed 
after parenteral introduction of magnesium sulphate ; if anything, 
the reverse effect may be noted. The increased urinary output 
of magnesium observed immediately after injection of its salts 
was regularly accompanied by an increase in the amount of calcium 
eliminated through the kidneys. There may be a decrease in the 
calcium excreted by the bowel. The elimination of magnesium 
through the kidneys after introduction of its salts appears to be 
more extensive in the rabbit than in the dog. The output of 
nitrogen and of chlorine was not appreciably affected by injec- 
tions of magnesium salts. 

When calcium salts are introduced into the circulation, calcium 
is abundantly excreted in the urine, particularly in the rabbit. 
There is, simultaneously, an increased output of magnesium by 
the kidneys. 

Numerous other details will be published in a more elaborate 
report of the experiments. 

PROTEIN METABOLISM IN DEVELOPMENT. 

By J. R. MURLIN. 

(From the Physiological Laboratory of the University and Bellevue Hospital 

Medical College, New York City.) 

Experiments on pregnant dogs, lasting throughout the entire 
gestation period, were reported. In one of these, a nitrogen bal- 
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ance was kept in weekly periods. It was found, in agreement 
with the work of Hagemann, Ver Eckeand Jagerroos, that a minus 
nitrogen balance existed through out the first four weeks and a pro- 
gressively increasing plus balance throughout the last five weeks. 
Nitrogen and sulphur partitions were made on the urine on two 
days of each week in one case, and on one day of each week in the 
other. In a third case the dog was kept on a creatin-free diet 
during the first and last weeks of gestation and the first week post 
partum. The creatinin output was constant, but creatin 
appeared in the urine two days before parturition and reached a 
maximum on the fifth day after parturition. This favors the 
view that the involution process actually begins before the 
parturition and probably marks its maximum intensity (for the 
dog) on the fifth day thereafter. 

The theoretical significance of the minus nitrogen balance in 
the early part of the gestation was discussed. 

TOTAL (OR ENERGY) METABOLISM IN 

DEVELOPMENT. 

By J. R. MURLIN. 

{From the Physiological Laboratory of the University and Bellevue Hospital 

Medical College, New York City.) 

In two of the pregnancy experiments (on the same dog) 
reported under the previous title, the dog was kept in the respira- 
tion apparatus on the third day previous to parturition and 
(together with the puppies) on the first day after parturition. 
From the first pregnancy one puppy was born; from the second, 
five. The dog on each of these days, and on one day three weeks 
after the first parturition, was kept at the same temperature and 
had eaten the same diet. 

The total nitrogen and total carbon excreted, as well as the 
total energy metabolism calculated from these, are given in the 
table on next page. 

The metabolism due to the pregnant condition is found by 
subtracting the total metabolism on the day of sexual rest from 
that on the third day before parturition in each case. Thus: 
551.3 — 505.3 = 46cal. and 764.9 — 505.3 = 259.6 cal. The extra 
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metabolism due to the pregnant condition proves therefore to be 
almost exactly proportional to the weight of the puppies at birth, 
thus: 46: 280:: 259.6: 1560 (nearly), or 164.3 cal. per kilogram 
with I puppy in utero and i6o cal. per kg. with five puppies in 
fktero. 

The differences obtained by subtracting the total resting 
metabolism of the mother dog from the total metabolism of the 
mother and puppies on the day after parturition are not quite 
proportional to the weights, probably for the reason that five 
puppy dogs helped to keep each other warm, thereby somewhat 
reducing the metabolism. 



DAT. 



TOTAL N. 



TOTAL C. 



TOTAL CAL. 



Third day before 
First day after 



Third day before 
First day after 



1908 

VI/23 
VI/27 

VII/15 



XII/11 
XII/15 



8.608 
8.455 

5.276 

6.831 
8.389 



59.415 
65.855 



51.657 

74.670 
100.620 



551. 
640. 



3^2 
6 



505.3 

764.9 
1058.8 



Firstpregnancy; 
one puppy born; 
weight 280 gms. 
Sexual rest after 
lactation. 
Second preg- 
nancy; five pup* 
pies born; 
weight 1560 gms. 



Respiration experiments were performed on the individual 
puppy dogs of the second litter immediately after birth and 
before they had nursed. The respiratory quotient was found to 
be almost exactly i, indicating the combustion of carbohydrate 
(glycogen) . 

On the pharmacological action of some phthaleins and their 
derivatives, with especial reference to their behavior as purga- 
tives. By John J. Abel and L. G. Rowntree. 

The secretion of hydrochloric acid in the stomach. By A. B. 
Macallum (with Miss M. P. Fitzgerald). 



Third Meeting. 

Wednesday morning, December 30. Joint session with the 
Biological Section of the American Chemical Society. 

Presiding officer: The President of the American Society of 
Biological Chemists, John J. Abel. 
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THE RELATION OF MAGNESIUM AND PHOSPHORUS 

TO GROWTH IN THE FUNGI. 

By HOWARD S. REED. 

(From the Laboratory of Plant Pathology and Bacteriology, Virginia Agri- 
cultural Experiment Station, Blacksburg, Va.) 

Magnesium and phosphorus, which are essential for the growth 
of fungi, have especial relation to the process of spore formation 
in Aspergillus niger. The ratio of these elements present in a 
good synthetic nutrient solution is conducive to good develop- 
ment of both mycelium and spores. Certain relations between 
the amounts of magnesium and phosphorus present bring about 
striking effects upon growth, as, for example, when the amount 
of phosphorus is reduced to certain fractional amounts, spore 
formation may be almost entirely inhibited without materially 
affecting the growth of the mycelium. These effects are believed 
to throw some light upon the relation of magnesium and phos- 
phorus to the formation of oils and fats in the plant cell. 

THE OXIDATION OF CARBON MONOXID. 

By J. H. KASTLE. 

(From the Division of Chemistry, Hygienic Laboratory, U, S. Public 
Health and Marine-Hospital Service, Washington, D. C.) 

Attention was called to the importance of devising a method of 
oxidizing the carbon monoxid in combination with hemo- 
globin, with the view of restoring persons poisoned by this gas; 
and to certain reactions whereby we might hope to accomplish 
this oxidation. In this connection it occurred to the writer 
that possibly iodoso benzoic acid^ might be employed to accom- 
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plish this oxidation. Some evidence has been obtained that this 
compound can oxidize carbon monoxid under certain conditions. 

^ See Meyer and Wachter: Berichte der deutschen chem, Gesell., xxv, pp. 
2632-2635, 1892. 
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Whether it can accomplish this oxidation in the animal body 
remains to be demonstrated. The few observations which have 
thus far been made on this subject are only preliminary to 
further studies which it is proposed to undertake. 

THE FACTORS WHICH INFLUENCE THE DETERMINA- 
TION OF CREATININ. 

By F. C. cook. 

{From the Laboratory of Animal Physiology^ Bureau of Chemistry, U. S. 
Department of Agriculture^ Washington, D. C.) 

Several factors which influence the colorimetric method for 
determining creatinin as devised by Folin were studied. When 
more than 10 cc. of the alkali were used, lower results were ob- 
tained due to the effect of the alkali in dissolving the creatinin 
picrate compound. Thirty cubic centimeters of picric acid gave 
but slightly higher results than 15 cc. 

The following factors tend to lower the results for creatinin: 
the dilution of the solution, the period of standing, the presence 
of coagulable protein such as egg-albumin, and, finally, the pres- 
ence of proteoses and peptones. 

Four methods, viz: the autoclave method of Benedict and 
Myers, the method of Grindley and Woods, the method of heat- 
ing for four hours in a boiling water bath, and the method form- 
erly employed at the chemical laboratory of Armour and Co. 
were compared. The most satisfactory results were obtained 
by using the autoclave method. 

ENZYMES OF SOME LOWER FUNGI. 

By ARTHUR W. DOX. 

{From the Sheffield Laboratory of Physiological Chemistry, Yale University.) 

The enzymes were prepared by growing pure cultures of the 
mold on a protein-free medium and dehydrating the mycelium by 
Albert and Buchner's method for **Acetondauerhefe." The Peni- 
cillium of Camembert cheese was used principally. It was found 
to contain a protease which digests casein, gelatin and Witte-pep- 
tone,but which is without action on fibrin, elastin, ovalbumin, vitel- 
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lin, edestin and excelsin. Its greatest activity is at the neutral 
point of methyl orange. It resembles Cohnheim's erepsinandthe 
so-called glutinase. A hipptiric acid splitting enzyme was also 
found which was quite active. Two green molds, Penicillium 
chrysogenum Thom and PeniciUium Roqueforti Thom, both of which 
answer to Link's description of P^ma/ttwmg/awcww, yielded in the 
one case 83 percent hydrolysis and in the other case no hydrolysis 
at all. Attention is therefore called to the necessity of using 
definitely identified organisms. The numerous carbohydrate- 
splitting enzymes found in fungi by previous investigators were 
due, in part, at least, to a breaking down of carbohydrate con- 
tained in the fungus itself. 

THE INDIRECT COLORIMETRIC ESTIMATION OF PA 
WITH URANIUM ACETATE AND POTASSIUM FERRO- 
CYANIDE. 

By R. B. GIBSON and CLARENCE ESTES. 

(From the Laboratory of Physiological Chemistry, Department of Physiology 

University of Missouri.) 

The addition of an excess of uranium acetate solution and the 
determination of the uncombined uranium colorimetrically after 
decanting or filtering from the precipitated uranium acetate 
have given fairly satisfactory results, especially when only small 
amounts of phosphate are present. Ten cubic centimeters of the 
uranium phosphate solution ordinarily employed for the volume- 
tric estimation are diluted up to 1000 cc. Nitric acid digestions or 
NaOH + KNO3 fusions are neutralized, acidified with acetic 
acid and the volume made up to 100 cc. About 5 cc. of an 
accessory solution (containing only a fifth the usual proportion 
of sodium acetate) are added to each of duplicate 10 or 20 cc. 
portions of the phosphate solution. The diluted uranium solu- 
tion in 15 25 or 50 cc. amounts, according to the probab e con- 
tent of phosphate, is added, and the volume is made preferably 
to twice that of the uranium acetate emp oyed. After standing 
until precipitation has occurred, usually several hours, 20 cc. 
aliquots of the filtered or decanted solution are pipetted off, and 
0.5 to I. o cc. of a 10 percent potassium ferrocyanide solution added 
according to the amount of uranium acetate present. The 
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red-brown coloris completely developed in 10 to 1 5 minutes. The 
solution should be diluted, after adding the ferrocyanide, up to 
100 cc. A blank digestion or fusion should be employed in 
'making the contrast, since nitrates somewhat increase the inten- 
sity of the color obtained. The PjOj content of the aliquot of 
the fusion taken is determined by multiplying 0.00005 g. by the 
difference between the number of cubic centimeters of uranium 
acetate solution added and of x in the colorimetric proportion. 
Unknown (fixed) : Known: : Uranium acetate solution added in 
cc: ^ cc. Results obtained, when known amounts of P2O5 (2.5 
mgm.) have been added to fusion mixtures, have indicated an 
accuracy by the above procedure to tenths of a milligram. 
Determinations on stock solutions (0.2 to 5.0 mgm. in the aliquots 
precipitated) alone have been accurate to o.oooi mgm. The addi- 
tion of more sodium acetate than is above indicated will inhibit 
the appearance of the ferrocyanide reaction. Ammonium sul- 
phate has little or no influence on the color developed in the 
presence of nitrates. As a rule there is no interference with the 
determinations because of precipitation of the uranium ferro- 
cyanide compound. Color readings should be made within a few 
hours after the addition of the ferrocyanide. 

AN APPARATUS FOR THE FILTRATION OF LARGE 
AMOUNTS OF SERUM, TOXINS, PROTEIN SOLU- 
TIONS, ETC., THROUGH A BERKEFELD BOUGIE. 

By R. B. GIBSON. 

{From the Research Laboratory of the Department of Health of the City of 

New York), 

The china-lined iron cylindrical chamber of the Berkefeld filter 
battery of three large bougies is obtained without the latter. 
The small nickeled metal chamber for the single large bougie 
commonly used for household purposes is also purchased. A 
stopcock is placed between the large and small metal chambers so 
that the two may be screwed together. When the large cylinder 
is bolted into place on the wall, it serves as a reservoir or con- 
tainer for the solution to be filtered ; the smaller chamber, which 
can be shut off from the larger by the stopcock above mentioned, 
contains the large laboratory bougie. The bougie may be dry 
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sterilized apart from the apparatus and replaced at any time 
during the filtration if the connection between the reservoir and 
the filter chamber is cut off by turning the cock. Air from a 
convenient source of pressure, as a tank or bicycle pump, etc., is* 
supplied into the larger chamber through a cock inserted into the 
opening in the removable cover through which the battery of 
filters were arranged to discharge. The filter candles when 
cleaned may be plugged with cotton and dry sterilized. The 
filtered solution is conducted with sterile rubber tube connections 
into sterilized bottles; when filled, these are replaced with the 
customary precautions. With the above described apparatus, 
there is but little of the material left unfiltered, loss is therefore 
minimal, the filtration is rapid and, when once started, requires 
but little attention. Sterilization only involves the handling of 
the filter candle. The cost is relatively slight, the essential parts 
being already on the market as popular household and industrial 
appliances. Filters, as above described have been used for the 
past two years at the Research Laboratories of the Department 
of Health of the City of New York, and in a proprietary senmi 
laboratory in the same city. Another is in use in the Pathological 
Laboratory at the University of Chicago. 

THE DESTRUCTION OF BODY-PROTEIN IN FEVER. 

By PHILIP A. SHAFFER. 

(From the Department of Experimental Pathology, Cornell Medical School, 

New York City.) 

A brief report of metabolism experiments upon human sub- 
jects of typhoid fever. The results show that the loss of body- 
protein in fever, as indicated by the nitrogen balance, may be 
greatly retarded, and perhaps wholly prevented, by the intake 
of diets of high caloric value, and containing a large amount of 
carbohydrate. Carbohydrates exert a strong protein-sparing 
effect upon the metabolism in fever. 
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THE ANTAGONISTIC ACTION OF AMMONIUM AND 
CALCIUM SALTS. A CONTRIBUTION TO THE SUB- 
JECT OF ACIDOSIS. 

By C. VOEGTLIN and I. KING. 

(Front the Laboratory of Pharmacology and the Medical Clinic, Johns Hopkins 

University.) 

The large output of ammonium salts in the urine, as well as the 
high ammonia content of the blood, in clinical conditions involv- 
ing acidosis, suggested that these salts might play an important 
rdle in producing the symptoms of these diseases. The intra- 
venous injection of ammonium salts of lactic, hydrochloric, and 
jS-oxybutjrric acids produced symptoms of acid intoxication. In- 
jection (intravenous) of calcium salts completely antagonized the 
toxic action of the ammonium salts. 

In order to deterntiine if the ratio of ammonia to calcium was 
changed in acid intoxication, several organic and inorganic acids 
were fed to dogs, and the ammonia and calcium determined in the 
tissues. The ratio was found to be changed decidedly from the 
normal and always in favor of the ammonia constituent. 

Investigation of the other alkalies (sodium, potassium, mag- 
nesium) of the tissues and blood is in progress. 

While we do not consider that the changes in the alkalies are 
the only causative factors in acid intoxication, still we think 
that they have an important bearing on the subject. 

CONCERNING THE SUPPOSED HYDROLYTIC ACTION 

OF PLATINUM BLACK. 

By W. E. GROVE and A. S. LOEVENHART. 

{From the Pharmacological Laboratory of the University of Wisconsin.) 

In 1896 Rayman and Sulk studied the hydrolysis of cane sugsir 
by fine y divided platinum and claimed that some hydrolysis 
occurred. In 1900 Sulk found that finely divided metals inhibit 
the hydrolysis of amyl acetate by water. Since the appearance 
of the work of Bredig and von Bemack in 1899, in which the 
authors drew a close analogy between the colloidal metals and 
the enzymes, attempts have been made, especially by Neilson, 
to show that platinum black can effect the hydrolysis of those 
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substances ordinarily hydrolyzable by enzymes, viz : ethyl buty- 
rate* and starch.' In his experiments Neilson used such large 
amounts of platinum, and the hydrolysis recorded by him was so 
slight, that there was apparently no justification for his conclusions 
that the platinum acted catal)rtically. Thus in most of his ex- 
periments he used more platinum than ethyl butyrate and in one of 
his experiments with starch four een times as much platinum as 
starch was employed. Such experiments obviously can throw no 
1 ght on the catalytic action of platinum. In our work, the plati- 
num black employed was extremely active in the catalysis of 
hydrogen peroxide and there is every reason to believe that it 
was in every way about as active a preparation as can be made. 
It was very finely divided and very black. One hundred cubic 
centimeters of a i per cent starch paste and 20 mgm. of platinum 
were placed in a flask and frequently agitated. After one month 
at 38° C. no hydrolysis could be determined. We conclude that 
platinum black cannot catalytically effect the hydrolysis of starch. 
Using about equal weights of platinum black and ethyl butjnrate 
we have confirmed Neilson's observations that there is some 
acid production. When the quantity of the platinum is reduced 
to one-tenth or one-twentieth of the weight of ethyl butyrate 
employed, we have found no production of acid. We are inclined 
to believe that the acid production observed when larger amounts 
of platinum are used is due to oxidation by the oxides of platinum 
contained in platinum black — there is certainly no evidence that 
the platinum acts catalytically More work must be done before 
we can draw the important conclusion that platinum black can 
induce hydrolysis. 

THE DIASTATIC ENZYME OF RIPENING MEAT. 

By A. W. PETERS and H. A. MATTILL. 
{From the Zoological Laboratory of the University of Illinois) . 

Samples of lean meat, taken at the time of slaughtering, were 
cut into pieces of 20 grams weight, rinsed in saturated thymol 
water and then in distilled water, and finally preserved in steril- 

^ Anter, Journ. of Physiol., x, p. 191, 1903. 
^Ibid,, XV, p. 412, 1905. 
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ized test tubes. At intervals of a day or two, the ripening or 
autolyzing muscle was tested for its diastatic power by incubating 
it under toluol-thymol with starch solution and estimating the 
resulting sugar. All necessary blanks and controls were con- 
ducted parallel with the test experiments. The results from these 
samples and from others purchased in the market at random 
showed that so long as ripening muscle is in an edible condition 
the sugar thus obtained by a fermentation test will be considerable 
in amount and that during the later period of autolysis, when the 
meat has become inedible, the sugar recovered is comparatively 
small, finally diminishing to nothing. Probably the data do not 
represent the absolute diastatic power of autolyzing muscle but 
rather the excess of the diastatic over the negatively operating 
factors. This subject is under investigation by one of the authors 
(Peters). 

THE ADSORPTION AND PARTIAL PURIFICATION OF 

CATALASE FROM LIVER. 

By a. W. peters and H. W. STEWART. 
(From the Zoological Laboratory of the University of Illinois,) 

A catalase-containing aqueous extract of liver is treated with 
sodium phosphate and zinc sulphate. The precipitated zinc 
phosphate is found heavily charged with catalase which is 
removed with sodium phosphate and further purified by the 
same process of adsorption. With the observance of detail the 
final product represents a considerable degree of concentration 
and of purification. Complete adsorption of catalase by zinc 
phosphate from a not too concentrated solution is easily attained, 
thus showing the strong affinity between these two substances. 
The prepared catalase gives strong xanthoproteic, and practically 
negative Millon and biuret reactions. The most abundant precipi- 
tation reactions were obtained with phosphotungstic and with 
tannic acids. It is inactivated by boiling, by hydrocyanic acid, 
hydrogen sulphide and merciuic chloride, but a precipitate with 
mercuric chloride from the original aqueous extract long remains 
active. A given quantity of catalase-bearing zinc phosphate 
can be exhausted with hydrogen peroxide so that after washing, 
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fresh application of hydrogen peroxide produces no further evolu- 
tion of oxygen. By the KjeMahl process nitrogen is always 
obtained, the quantitative variation of which is still under study. 
Adsorption by other materials was found inferior to the zinc 
phosphate process. 

ESTERIFICATION OF THE BILE ACIDS. 
By ISAAC KING PHELPS. 

{From the Laboratory of the Medical Department of George Washington 

University, Washington, D, C) 

A report of the extension of the earlier studies of esters to the 
isolation and identilBcation of the bile acids. 

ESTIMATION OF TOTAL SULPHUR. 

By ISAAC KING PHELPS. 

(From the Laboratory of the Medical Department of George Washington 

University, Washington, D. C.) 

An attempt is in progress to separate sulphate ions comp'etely 
as barium sulphate, wh ch is then purified from contaminating 
substances by use of the Munroe crucible. 

A STUDY OF NYLANDER'S REACTION. 

By M. E. REHFUSS and P. B. HAWK. 

{From the Laboratory of Physiological Chemistry of the Department of Med- 
icine of the University of Pennsylvania,) 

Bechold's claim that Nylander's test gives a negative reaction 
with urine containing sugar when mercuric chloride or chloroform 
is present was first investigated. We found no inhibitory action 
in the case of mercuric chloride and none in the case of chloroform 
provided the urine was heated to boiling for a period of five 
minutes previous to making the test. The findings in this con- 
nection were made previous to the report of Zeidlitz on the matter. 

In addition to the above points the test was investigated from 
the following standpoints: (a) Most satisfactory method of 
performing the test; (6) Its delicacy; {c) The effect of tempera- 
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ture upon the reaction; {d) Interfering substances; (e) Its clinical 
value. 

Conclusions. 

I. The most satisfactory method of performing the test 
entails the heating of the combined urine and reagent for fiue 
minutes in boiling water. The practice of heating over a free 
flame is apt to lead to the drawing of erroneous conclusions. 

II. The test is not available for the detection of less than 0.08 
per cent of dextrose. 

III. The length of time necessay to heat on a water-bath 
varies vith the temperature. For example, a temperature of 
57® C. must be maintained for 23 minutes to secure the same result 
that a temperature of 75® C. will yield in 5 minutes. 

IV. Protein does not interfere to any extent with the reac- 
tion unless present to the extent of two per cent or over. 

V. Such urinary constituents as urea, uric acid, creatinine, 
phosphates, and urates do not interfere with the test even when 
present in large excess. Tyrosine, leucine and cholesterol also 
give negative results. The urine from a case of cystinuria also 
failed to give a positive reaction. 

VI. In the examination of over seven hundred urines there 
were only two instances in which Nylander's reaction was posi- 
tive and Fehling's test negative. In Case I a very marked reduc- 
tion occurred for no apparent reason and in Case II there was a 
very slight positive reaction. 

VII. We consider that Nylander's reaction is a valuable con- 
firmatory test and not useless as Pfluger claims it to be. We 
believe, as Kestermann has suggested, that any protein-free 
urine of acid reaction which gives a negative Nylander's reaction 
may safely be said to be sugar-free in a clinical sense. 

THE ANTI-PUTRESCENT EFFECTS OF COPPER SALTS. 

By ALFRED SPRINGER, Sr., and ALFRED SPRINGER, Jr. 
{From the Laboratory of Dr. Alfred Springer y Cincinnati^ O,) 

The remarkable behavior of a Cincinnati certified ntiilk, in not 
becoming putrescent, aroused the suspicion that it contained 
some antiseptic substance. After a long investigation, variable 
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minute quantities of copper were found in the bottles examined. 
In tracing the origin of the copper salts, it developed that the 
boiler compound (used on account of the hard water) primed or 
foamed over, thus contaminating the sterilizing cloths, pails 
and other utensils. Check experiments with and without the 
addition of copper salts were then made on a milk caught direct 
in broad mouthed bottles. It was shown that copper salts are 
selective in their actions, particularly retarding or inhibiting the 
putrescent bacteria, such as: The Proteus vulgaris, Mirahilis, 
zenkeri and Clostridium fcFtidum. Unless considerable quantities 
of copper salts are used, the lactic bacteria are not greatly sup- 
pressed; consequently the milk will retain its sweet odor although 
the acidity contents may be high enough to curd it. Molds such as 
PeniciLium glaucum, Aspergillus niger, Eurotiumrepenssmd others 
are not inhibited by the copper salts and grow profusely on the 
certified milk. Experiments with copper salts in blood and egg 
albumin, meat, milk, and sewage solutions clearly demonstrated 
their anti-putrescent properties. 

A DISTURBING FACTOR IN BARFOED'S TEST. 

By WILLIAM H. WELKER. 

(From the Laboratory of Physiological Chemistry, Department of Medicine, 

University of Pennsylvania.) 

In applying Barfoed's test to the products of the hydrolysis of 
starch (obtained by boiling starch paste with hydrochloric acid), 
it was foimd that instead of obtaining the typical glucose reac- 
tion, a greenish white precipitate formed. Previous to the appli- 
cation of this test to the hydrolytic products of the starch, the 
solution was rendered alkaline with sodium hydroxid and then 
slightly acidified with acetic acid. A study of the cause of this 
interference, showed that sodium chlorid in water solution when 
boiled with Barfoed's reagent formed a similar precipitate. 
Sodium chlorid, added to a pure glucose solution, also gave with 
Barfoed's test a precipitate resembling the former ones. 

A series of tests was made to determine the concentration of 
sodium chlorid which wotdd interfere with the Barfoed test in 
glucose solutions of various strengths. The tests were carried out 
as follows: 
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5 cc. glucose solution of twice the concentration desired in the final mix- 
ture. 

4 cc. NaCl solution of 2} times the concentration desired in the final mix- 
ture. 

I cc. Barfoed's reagent. 

This m'xture was heated to boiling and boiled for 30 seconds. 

The Barfoed reagent used was made up according to the direc- 
tions of Barfoed* in his original paper, i.e., 5 cc. of 38 per cent 
acetic acid added to 200 cc. solution of copper acetate (i part 
copper acetate to 15 parts water). The results of these tests 
showed that the presence of a very small percentage of sodium 
chlorid prevents the typical Barfoed reaction for glucose. 

The nature and composition of the greenish white precipitate 
that forms in the presence of sodium chlorid has not yet been 
investigated. 

Surface tension as a factor in the distribution of salts in animal 
and vegetable cells. By A. B. Macallum. 

Fourth Meeting, 

Wednesday afternoon, December 30. Joint session with Sec- 
tion K of the American Association for the Advancement of 
Science, and with the American Physiological Society and the 
Society of American Bacteriologists. 

Presiding officer: The chairman of Section K of the American 
Association for the Advancement of Science, William H. Howell. 
General papers, giving a r6sum6 and the present status of the 
subjects treated, were presented, as follows: 
Anaphylaxis. By M. J. Rosenau. (Archives of Internal Medi- 
cine, iii, p. 519, 1909). 
The physiological significance of creatin and creatinin. By 

Lafayette B. Mendel. (Science, xxix, p. 584, 1909). 
The venous pulse. By Albion W. Hewlett. (Science, xxix, 
p. 515, 1909). 

Fiph Meeting. 

Thursday morning, December 31. 

Presiding officer: The President, John J. Abel. 

^Barfoed: Zeitschr. /. analyt. Chem., xii, p. 27, 1873. 



i82 Scientific Proceedings — Baltimore 

THE INFLUENCE OF THE ISOMERS OF SALICYLIC 

ACID ON METABOLISM. 

By E. W. ROCKWOOD. 

(From the Chemical Laboratory, University of Iowa.) 

Variations in the urinary output were determined while the 
subjects were on a purin-free diet, particularly of the nitrogenous 
constituents. The ortho compound (salicylic acid) increases 
the uric acid while the total nitrogen, creatinin, phosphoric acid and 
ammonia are unaffected. The meta and para oxybenzoic 
acids do not have any action upon the amount of uric acid elimi- 
nated, nor the other compounds determined. The hypothesis 
s advanced that the uricolytic ferment is inhibited. 

A STUDY OF THE METABOLISM OF A BREAST FED 
INFANT, WITH SPECIAL REFERENCE TO THE 
AMMONIA COEFFICIENT. 

By S. AMBERG and W. P. MORRILL. 

(From the Pharmacological and Obstetrical Departments of the Johns Hopkins 

University.) 

The nitrogen metabolism and the partition of the nitrogen in 
the urine of a perfectly normal breast fed infant about four weeks 
of age and of about 4600 grams body weight was studied in two 
large periods of 6 days, each subdivided again in shorter periods 
of 48 hours. During the first period the infant received on an 
average 11.6 grams protein, 36.7 grams fat and 46.0 grams sugar 
pro die; during the second ^.6 grams protein, 19.7 grams fat and 
35.1 grams sugar. The diet of the second period seems to have 
approached an * * Erhaltungsdiat . ' * Comparing the results obtained 
with those of other authors, it seems that the retention of nitro- 
gen expressed in percent of the nitrogen intake, as well as in 
per cent of the resorbed nitrogen, decreases as the infants advance 
in age from the first week to about the second or third month. 
With regard to the partition of the nitrogen in the urine it was 
noted that the creatinin nitrogen participated during the first 
period with an average of 2.3 per cent in the total nitrogen, dur- 
ing the second period with an average of 3.9 per cent. During 
the last 48 hours, where the amount of protein was the lowest, 
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this figure rose to 4.5 per cent. The average percentage of the 
tiric acid nitrogen was 3.1 during the first, and 8.2 during the 
second period. The ammonia nitrogen rose from an average of 
8.1 per cent to one of 18.3 per cent, in spite of the fact that, 
during the second period, the total amount of fat of the diet was 
lower than during the first periods. From the results obtained 
and from data recorded in the literature, the probability suggests 
itself that the ammonia coefficient — as far as it is influenced by 
the fat or protein content of the food — ^is not so much dependent 
on the absolute amounts of fat or protein as on the ratio between 
the fat and protein (F: P), at least within certain limits. Thus, 
to an average ratio F: P of 3.2:1 during the first period, corre- 
sponded an ammonia coefficient of 8.1 per cent, while with an 
average ratio F: P of 5.5:1 during the second period an ammonia 
coefficient of 18.3 per cent was noted. 

ON NUCLEIC ACIDS. 

By W. a. JACOBS and P. A. LEVENE. 

(From the Rockefeller Institute for Medical Research.) 

In a previous publication* we have shown that, on hydrolysis of 
inosinic acid with 5 per cent sulphuric acid as 50® C, a point is 
reached after 4 days at which the original laevo-rotatory power of 
the solution changes to a constant dextro rotation. From this 
solution we were able to isolate a crystalline barium salt of a pen- 
tose-phosphoric acid which possessed strong reducing properties. 
On alkaline hydrolysis, we showed that phosphoric acid was split 
off from the molecule without free hypoxanthin or free sugar 
appearing in solution. From this solution we obtained a silver 
compound of a complex consisting of a pentose and hypoxanthin. 
In our recent experiments we have succeeded in isolating the 
pentose-purin complex in pure crystalline condition. It showed 
no reducing power. From these facts we consider it conclusively 
proved that in the inosinic acid molecule, the phosphoric acid is 
bound on one of the hydroxyls of the pentose, and the hypoxan- 
thin is linked to the aldehyde group of the sugar in a glucoside 
arrangement. 

^Berichte der deutsch. chem, GeseU., xli, p. 2703, 1908. 
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We believe it very likely that the nucleic acids are built up of 
groups, nucleotids, similar in composition to the inosinic acid, 
which are joined together as the phosphoric acid radicals in the 
polyphosphoric acids. From the yeast nucleic acids, we have 
isolated a body analyzing as a tetranucleotid in which the sugar 
is a pentose, and the bases are adenin, guanin, uracil and cytosin. 



THE ABSORPTION OF PHENOL FROM THE 

ALIMENTARY CANAL. 

By PAUL HANZLIK and TORALD SOLLMANN. 

(From the Laboratory of Pharmacology, Medical Department of Western 

Reserve University, Cleveland.) 

When concentrated phenol is introduced into the stomach or 
intestine of dogs or cats, in the dose of i gram per kilogram, the 
absorption starts with great rapidity. About 38 per cent, on 
the average, is absorbed within five minutes. When this point 
is reached the absorption is practically arrested, the remaining 
60 per cent being unabsorbed even after five hours. The arrest 
of absorption was investigated along the following lines, with 
negative results: (i) It is not due to corrosion, for 5 per cent solu- 
tions, which should be less corrosive, are absorbed even more 
imperfectly, the absorption amounting on the average to 22 per 
cent. (2) It is not due to strictly local injury, for the introduc- 
tion of phenol into a ligated loop of intestine lessens the absorp- 
tion from a second fresh loop. (3) It is not due to low blood pres- 
sure, for animals whose initial blood pressure is low absorb as 
well as those whose initial blood pressure is high. Considerable 
absorption occurs even in the absence of circtdation, i. e., in dead 
animals. (4) It is not due to reexcretion of phenol into the intes- 
tine for the amount so excreted is very small. (5) It is not due 
to a greater solubility in the gastric contents, for the excretion is 
not increased by distending the stomach with water. 

The investigation is being continued in the hope of ftimishing 
a positive explanation of the phenomenon. 
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THE LARGE WHITE OR SOAPY KIDNEY. 

By oskar klotz. 
(From the Laboratory of the Royal Victoria Hospital, Montreal.) 

The frequent observation has been made that the large white 
kidney, wh ch appears fatty, really contains less fat than a normal 
organ. Others have shown that the large white kidney contains 
a large amount of myelins, and that these substances lead to a 
white appearance of the organ. In this analysis, it was found 
that the myelin bodies could be isolated in a pure state. The 
kidney substance was obtained immediately after death and was 
first extracted with ether. The residue, which contained the 
myelin forms, was then extracted with alcohol, into which the 
myelins passed in solution. These myelins were then precipi- 
tated with an excess of chloroform and then collected and analyzed . 
This material, which gave the reaction of fatty acid compounds, 
proved to be a compound of oleic acid with a very small quantity 
of another atty acid, too small in quantity to allow determina- 
tion. The bases present were potassium and sodium. The 
results were controlled in every stage of the work with the polariz- 
ing microscope which proved a very useful instrument in demon- 
strating the presence of the myelin bodies in each process of the 
examination. After the isolation of the oleic acid, it was found 
that the combination with the bases obtained gave myelin bodies 
identical with those in the original material. It is thus shown 
that the fatty substances present in the large white kidney are 
present in the nature of soaps and are not readily detected by 
ordinary staining methods. 

THE MEASUREMENT OF THE ALKALI RETENTION 

OF THE KIDNEY. 

By L. J. HENDERSON and H. M. ADLER. 

{From the Laboratory of Biological Chemistry of the Harvard Medical School.) 

Urine is treated with potassium oxalate, filtered, diluted and 
titrated with y^ NaOH, using as indicator neutral red. The end 
point is found by matching the color with that given by a phos- 
phate solution, Na2HP04, 0.0085 molal, NaH^PO^, 0.0015 molal. 
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which possesses the same reaction as normal blood, (g) = 0.4 
X lo^ 

The result of this titration, plus the ammonia of the urine, 
measures the alkali retention. 

ON IONIC EQUILIBRIA IN THE ANIMAL ORGANISM. 
I. THE IONIZATION CONSTANTS OF ^-OXY- 
BUTYRIC ACID AND ACETACETIC ACID. 

By L. J. HENDERSON and K. SPIRO. 

(From the Laboratory of Physiological Chemistry of the University of 

Strassburg.) 

Measured with indicators, the ionization constants of the dia- 
betic acids have been found to be approximately: 

CH,-^HOH— CH,— COOH 2 X io-» 

CH,— CO— CH,— COOH 1.5 X 10-* 

These results indicate that the amount of alkali removed from 
the body by j9-oxybutyric acid may vary greatly with normal 
variations in the acidity of the luine. 

ON THE COMPOSITION OF DILUTE RENAL 

SECRETIONS. 

By A. B. MACALLUM and C. C. BENSON. 

(From the Physiological Laboratory of the University of Toronto.) 

The process of urine formation postulated in Ludwig's theory 
involves filtration from the blood plasma by the glomeruli and 
reabsorption of water and some other constituents of the filtrate 
by the convoluted tubtiles. The filtrate, therefore, before reab- 
sorption takes place, should contain the salts of the plasma in 
the same relative proportions in which they obtain in the plasma. 
If now reabsorption could be prevented or greatly lessened, the 
resulting renal product should, in the relative proportions of 
sodium, potassium, calcium, magnesium, parallel the inorganic 
portion of the blood plasma. Such a diminution of reabsorp- 
tion, if the latter occurs at all, must take place when great quanti- 
ties of water are ingested, for the secretion formed by each kidney 
may be as much as 12 cc. per minute and the fluid secreted may 
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be so dilute as to give as high a J as -0.08** C. An analysis, how- 
ever, of these dilute secretions shows that they are not at all filtra- 
tions, that the secretions from period to period, each of 10 min- 
utes, vary very widely in their norganic composition from each 
other and from the blood plasma. It was further found that 
when the potassium excretion varied, the variations did not coin- 
cide with those ascertained to occur in the case of the chlorine in 
the periods. The results show that the elimination of the salts 
is a true secretory, not a filtration process and that the activity of 
the secretory structures is different for each inorganic constituent 
of the urine, that is, secretion of the salts is not a single act on the 
part of the epithelium concerned but a series of acts apparently 
independent of each other. 

POST MORTEM GLYCOGENOLYSIS. 

By J. J. R. MacLeod. 

{From the Laboratory of Physiology, Western Reserve University, 

Cleveland, O.) 

Some preliminary experiments were reported dealing with the 
distribution of glycogen in the different lobes of the dog's liver. 
In two experiments it was found that the distribution is quite 
uneven. 

The percentage of glycogen in a liver, removed immediately 
before death, is often slightly less than in that removed immedi- 
ately after death, probably because, in the former case, there is 
more blood in the liver. 

The rate of post mortem glycogenolysis was studied in two ways : 
A — By leaving the liver in the body and removing pieces for 
glycogen estimation at definite periods after death; B — By 
incubating mixtures of minced liver and blood in the incubator. 
By the first method, it was found that glycogenolysis is quite slow 
immediately after death but afterwards becomes very rapid. It 
therefore takes some time after death for the glycogenolytic 
process to become active. The average percentage glycogenoly- 
sis in all the observations (both A and B) in one hour was found 
to be 30. 

In several experiments in which the great splanchnic nerve was 
stimulated, after depriving the liver of its portal blood supply 
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by anastomosing the portal vein into the vena cava, the average 
rate was found to be about 70. This result lends support to the 
view that there are glycogenolytic fibers in this nerve which act 
independent of the vasomotor fibers. 

THE DETERMINATION OF lODIN IN PROTEIN 

COMBINATIONS. 

By LOUIS W. RIGGS. (By invitation.) 

{From the Laboratory of Experimental Pathology, Cornell University 

Medical College , New York City.) 

The author suggested improvements of Baumann's process. 

The oxidation of a part of the iodin to iodate during the fusion, 
and the necessity of a subsequent reduction was demonstrated. 
Without such reduction frequently 20 per cent or more of the 
iodin may be lost. 

Carbon tetrachlorid is used to extract the iodin instead of 
chloroform or carbon disulfid. 

Slim 10 cc. Nessler tubes are used for the color comparison. 
A difference of o.oi mgm. is readily detected by this process. 

THE ABSORPTION OF IODIN BY THE THYROID 

GLANDS IN DOGS. 

ELEANOR VAN ALSTYNE and S. P. BEEBE. 

(From the Laboratory of Experimental Pathology, Cornell University Medical 

College, New York City.) 

A number of th5rroid glands of dogs were analyzed in order to 
compare the absorptive capacity of thyroids in dogs of different 
ages. 

The results show that in young animals, there is a maximum 
capacity of iodin absorption which diminishes with age and which 
in the old dogs may be niL 

THE IODIN CONTENT OF HUMAN THYROID GLANDS. 

By LOUIS W. RIGGS and S. P. BEEBE. 

(From the Laboratory of Experimental Pathology, Cornell University 

Medical College, New York City.) 

The analyses of a number of normal human thyroid glands 
show but slight variation in the iodin content, the average quan- 
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tity being 0.33 mgm. per gram of fresh gland. Seven out of ten 
glands gave between 0.33 and 0.39 mgm. while the other three 
gave respectively 0.20, 0.26, and 0.43 mgm. 

Several apparently normal glands gave a much higher iodin 
content, but as the clinical histories of these cases suggested the 
administration of iodin, the results were not included in the fore- 
going averages. 

Seven glands, from cases of exophthalmic goitre in which the 
patients had not been given iodin, yielded an average of .08 mgm. 
of iodin per gram of fresh gland. Six of the seven gave a mini- 
mum of 0.06 and a maximum of 0.08, while the^ remaining one 
gave 0.16 mgm. 

Other pathological thyroids gave large and exceedingly variable 
quantities of iodin. 

Sixth Meeting. 

Thursday afternoon, December 31. 

Presiding officer: The President-elect, Otto Folin. 

THE INFLUENCE OF CHLORAL HYDRATE ON SERUM 

ANAPHYLAXIS. 

By EDWIN J. BANZHAF and L. W. FAMULENER. 

(From the Research Laboratory of the Department of Healthy New York City,) 

In a preliminary communication, we reported that choral 

\ hydrate, when given in sufficient amounts intramuscularly, 

protected sensitized guinea pigs from the second injection of 

serum when given intraperitoneally. Further work has fully 

I confirmed our earlier observations. 

Choral hydrate, injected directly into the heart, protects sen- 
sitized guinea pigs from the second injection of serum into the 
heart and also protects sensitized gtiinea pigs from the second 
injection directly into the brain. 

HUMAN PANCREATIC JUICE. 

By HAROLD C. BRADLEY. 

{From the Laboratory of Physiological Chemistry ^ Department of Physiology 

University of Wisconsin, Mcuiison, Wis.) 

Juice obtained after the removal of a pancreatic cyst was 
collected in twenty-four hour periods. It presented only a frac- 
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tion of the entire output of the pancreas since the patient was 
able to digest with perfect ease a regular ward diet of mixed food, 
gained rapidly in weight and strength, and showed no inability 
to handle considerable amounts of fat. For these reasons we 
assume that the portion of the secretion draining was normal 
juice. Ten cubic centimeters of it required about 8 to lo cc. of 
y^ acid to neutralize it. Of this only 0.4 cc. -'' as sodium carbon- 
ate; the bulk of the alkalinity was sodium bicarbonate. The 
specific gravity averaged loio at 20*^. No rennin, invertase, or 
lactase could be demonstrated. Amylopsin was always present 
and rather uniform in amount. Trypsinogen was regularly 
demonstrable after the addition of dog's enterokinase solution. 
In nearly half of the samples tr)rpsin itself was also present, and 
in the remainder, it regularly developed in two weeks, though the 
samples were satiu-ated with toluol and in some cases chloroform 
also. Lipase was present in varying amounts. Its fluctuations 
bore no relation to diet, change in alkalinity, nor fluctuations of 
the tryptic content. 

The lipase was made the subject of more detailed examination ; 
the effects of bile salts, dilution, the addition of various salts to 
the digestions, shaking, and change of temperature were noted. 
Continuous shaking in a machine was found to inhibit the diges- 
tion markedly. A temperature of 20° to 30® was found to be 
optimum under the conditions of these experiments ; but a tem- 
perature of 0° was much better than one of 40°. At 50° digestion 
was markedly inhibited while at 60° there was none. It is 
believed that the rapid slowing of the fat digestion above 30° is 
due to the increasing solubility of the products of digestion — 
especially in this case the oleic acid. 

UROCANIC ACID IN A PANCREATIC DIGEST. 

By ANDREW HUNTER. (By invitation.) 

(From the Physiological Departments of Leeds University, England, and 

Cornell University, Ithaca.) 

From a very long-continued (7 months) pancreatic digestion of 
casein a substance was iso'ated, which has not hitherto been 
observed under such conditions. By its elementary composition, 
crystalline form, melting point, and the characteristic appearance 
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of its nitrate, it was identified with the urocanic acid found by 
Jaffe and Siegfried, as a rare constituent of the urine of dogs. 
It was obtained in very small quantity (1.8 gram impure acid 
from about 400 grams of casein). A preliminary study of its 
reactions, and a consideration of the conditions under which 1 
obtained it, leads me to believe that it is a derivative of histidin, 
and not, as Siegfried suggests, of the purin bodies. Probably it 
owed its origin in this instance not directly to tryptic action, but 
rather to secondary reactions taking place diuing the unusually 
prolonged digestion. This is rendered the more probable by the 
fact that arginin and histidin were entirely missing in the mix*- 
ture of products. 

THE ACTION OP SALTS USED AS PERTILIZER ON 

PLANT ENZYMES. 

By M. X. SULLIVAN. (By invitation.) 

(From the Bureau of SoUs, U. 5. Department of Agriculture^ 

Washington^ D. C.) 

It has been found that potassium sulphate, even in dilute solu- 
tion, has a retarding effect on the oxidizing action of wheat roots 
while sodium nitrate and mixtures of CaRji^VO^^, NaNOj and 
KjS04 have an accelerating effect. In testing the action of these 
salts in solutions containing, respectively, 100 parts per million of 
PjOj, NHg and K^O on commercial malt diastase in conjunction 
with starch paste, it was found that a solution of CaH4(P04), 
increased the diastatic activity of the enzyme from 8 to 16 per 
cent; that the mixture of equal parts of CaH4(P04)2, and NaNO, 
and K3SO4 increased the diastatic activity from 6 to 16 per cent 
while K2SO4 alone (100 parts per million) uniformly retarded the 
enzymatic action and sodium nitrate made little change in the 
rate of conversion of the starch to reducing sugar. Plants were 
then grown in bottles containing 100 parts per million of PjOj, 
NH„ and K^O or a mixture of equal parts of such solutions and 
200 mgm. of starch paste. It was found that the roots of plants 
growing in these solutions have the power of converting the starch 
of the solution to sugar. As a rule this diastatic activity was 
retarded by KjSO^ and CaH4(P04)2, but was increased by NaNO, 
and the mixtures of the three salts. 
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SOLUBLE CHITIN. 

By carl L. ALSBERG and C. HEDBLOM. 

(From the Laboratory of the U. S. Bureau of Fisheries at Woods Hole and 
the Department of Biological Chemistry, Harvard Medical School.) 

The chitin of Limulus resembles other chitins in composition. 
If treated with 10 per cent hydrochloric acid at room temperature 
for nine months it acquires the power of gelatinizing and forming 
colloidal solutions. While the untreated decalcified chitin is 
colored by iodin, the colloidal solutions have lost this power. 
These solutions are irreversible, for, when evaporated to dryness, 
the residue cannot easily be put into so ution again. Soluble 
chitin does not reduce Fehling's solution. On analysis its oxy- 
gen content, as compared with the original chitin, is much 
increased. It dia yzes exceedingly slowly and shows very pecu- 
liar osmotic properties demanding further investigation. The 
possibility of preparing chitin in soluble form will make possible 
the study of intermediate decomposition products and thus 
further the study of this constitution. 

STUDIES IN COMPARATIVE PHYSIOLOGICAL 

CHEMISTRY. 

By WALTER JONES and JAIME DE ANGULO. 

{From the Laboratory of Physiological Chemistry, Johns Hopkins 

University.) 

The livers of the adult dog and pig represent two types of 
nuclein metabolism. In both species, the nucleic acid of the 
gland is decomposed by the nuclease present, giving rise to guanine 
and adenine. In the dog's liver the guanine thus formed is 
promptly converted into xanthine while the adenine does not 
suffer any analogous change. On the contrary the pig's liver 
exerts no action on guanine but converts the adenine successively 
into hypoxanthine, xanthine and uric acid. As the pig embryo 
develops, the nuclein ferments of the liver appear in the order 
adenase, xantho-oxidase, guanase (the latter never appearing) and 
the ferment formation is completed either at birth or shortly 
after. On the other hand adenase which is present at an early 
stage of embryonic life in the pig's liver is never present in the 
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dog's liver. In the case of the dog's liver all nuclein fermentation 
begins after birth. The livers of several newly bom dogs were 
made into an emtdsion with water and to portions of the aqueous 
extract were added guanine and adenine. The materials were 
submitted to digestion at the body temperature for the greater 
part of a year, yet at the end of this time the guanine and adenine 
could be recovered unchanged. 

TESTS FOR PUS AND BLOOD. 

By J. H. KASTLE and NORMAN ROBERTS. 

(From the Division of Chemistry ^ Hygienic Laboratory, U. S. Public Health 
and Marine-Hospital Service, Washington, D, C.) 

In 1899, Carriere,* in a communication on the presence of 
indirect-oxidases (peroxidases) in the normal and pathological 
liquids of man, called attention to the frequent occurrence of 
peroxidases in the urine of diseased persons and to the absence of 
such oxygen carriers in the urine of sane, normal persons. By 
means of very sensitive peroxidase reagents' we have examined 
the urine of 175 persons for peroxidases, with the result that no 
evidence of the presence of such substances was obtained in 
strictly normal urines. While positive tests for the peroxidases 
are frequently obtained with diseased and abnormal urines, their 
presence does not seem to be characteristic of any particular 
disease, except such as involve an active inflammation of the 
genito-urinary tract. The presence of peroxidases in the urine, 
however, appears to be constant for active inflammations of this 
character, and generally speaking, is indicative of the presence of 
pus in the urine. The peroxidase reagents employed by us 
have been found to be very delicate reagents for the detection of 
pus and by means of the paraphenylenediamine peroxidase 
reagent, leucocytes from whatever source are stained blue. 

Our investigations on the use of phenolphthalin as a reagent for 
the detection of blood have been continued.' It has been found 

^ Compt. rend. soc. de biol., li, p. 569. 

' Kastle and Porch: Journ. Biol. Chem., iv, pp. 301,320; 1908. 

' See Bulletin no. 31, Variations in the Peroxidase Activity of the Blood 
in Health and Disease, by J. H. Kastle and H. L. Amoss, Hyg. Lab. U. S. 
Pub. Health and Mar.-Hosp. Service., Wash. 



194 Scientific Proceedings — Baltimore 

possible to detect i part of blood in 80 million parts of water, 
from which it would seem that the hemoglobin in 200 red cells 
is sufficient to oxidize measurable amounts of phenolphthalin to 
phenolphthalein in 5 minutes at ordinary temperature. Blood 
stains 20 months old also gave beautiful tests with the phenol- 
phthalin reagent. 

THE ELIMINATION OF BARIUM. 

By GUSTAVE M. MEYER. 

(From the Laboratory of Biological Chemistry of Columbia University at 
the College of Physicians and Surgeons^ New York.) 

Experiments were carried out on dogs, to determine whether 
or not barium is eliminated in the urine after its introduction into 
the animal body. The barium, as the bromide was introduced 
in varjdng amounts subcutaneously and per os. The methods of 
analysis employed permitted the detection of 0.2 mg. of barium 
when added to 360 cc. of urine. 

The results indicate that barium is not eliminated in the urine 
in such amounts as may be detected by chemical means when 
introduced in fairly large doses subcutaneously in dogs. When 
barium bromid is given per os in fairly large amounts only traces 
of barium appear in the luine. 

THE TIME RELATIONS IN THE ELIMINATION OF 

PROTEINS. 

By CHARLES G. L. WOLF. 

(From^ the Department of Chemistry, Cornell University Medical College, 

New York City.) 

In order to determine the rate of deamidation of protein nitrogen, 
the formation of urea, the oxidation of stdf ur to sulfuric acid, and the 
ratio of carbon to nitrogen and to sulfur, after digestion, an individ- 
ua was placed on a constant diet, low in nitrogen, for 35 days, 
and on certain days, meat, plasmon, gelatin, uncoagulated egg- 
albumin, alanin, cystin, ammonium chlorid, ammonium citrate, 
urea, asparagin, pancreatic digested egg-ablumin, were super- 
imposed for the original diet at breakfast. For 16 hours, hourly 
thereafter, the urine was collected, and in each- sample the total 
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carbon nitrogen and sulfur, the ammonia, amid, and urea 
nitrogen, the total sulfate and neutral sulfur were determined in 
each experiment. From these data conclusions were drawn 
regarding the course of the nitrogen and sulfur catabolism after 
the intake of protein. 

STUDIES OF THE INFLUENCE OF VARIOUS DIET- 
ARY CONDITIONS ON PHYSIOLOGICAL RESIST- 
ANCE. 

I. THE INFLUENCE OF DIFFERENT PROPORTIONS OF 
PROTEIN IN THE FOOD ON RESISTANCE TO THE TOX- 
ICITY OF RICIN AND ON RECUPERATION FROM HEMOR- 
RHAGE.» 

By NELLIS B. FOSTER. 

(From the Laboratory of Biological Chemistry of Columbia University, at 
the College of Physicians and Surgeons, New York.) 

Most of the experiments were conducted on pairs of dogs, each 
pair being kept under identical conditions, so far as they could 
be controlled, except with respect to the food. One animal of 
each pair was given liberal amounts of protein in the daily diet, 
the other received barely sufficient protein to provide for the 
necessary nitrogenous metabolism, the remaining ingredients of 
the food for each animal being uniformly equal to the daily 
amounts ordinari y given per kilo, in this laboratory, to perfectly 
healthy dogs. No attempt was made to maintain equal caloric 
values in the diets. Each animal was given a diet of hashed 
lean meat, cracker mea and lard, the meat being gradually 
increased or diminished to a high or low plane, according to the 
plan in each case and before the particular pathological condi- 
tion was induced. 

^ This study was begun during the summer of 1905, at Dr. Gies' 
suggestion and has been carried forward from time to time under his 
direction and with the aid of a grant from the Rockefeller Institute. I 
am also indebted to Dr. Flexner for important suggestions. 

The work has been frequently interrupted by researches in other direc- 
tions and has been beset by unusual experimental difficulties. Although 
planned to be the first of a series of investigations, in point of publication 
it is the second from this laboratory on the general subject stated above. 
See Dissertation by Welker, Columbia University, 1908. It is Dr. Gies* 
intention to continue investigation along these lines. 



196 



Scientific Proceedings — Baltimore 



The dogs were under daily observation for periods of at least 
two months and, in several cases, four months before inaugura- 
tion of the pathological phase. 

In testing the physiological resistance of the animals, two 
methods were used: (i) hypodermic injection of ricin and (2) 
blood-letting. 

The accompanying table presents a summary of the results. 



GENERAL SUMMARY. 



Totals (Experiments I-XII) < 



Ricin Experiments. 



Hemorrhage Experiments. . 



High plane of protein f Survived 2 

nutrition — 6 dogs \ Died 4 

Low plane of protein / Survived 2 

nutrition — 5 dogs \ Died 3 



High plane of protein J Survived o 

nutrition — 3 dogs 1 Died 3 

Low plane of protein j Survived i 

nutrition — 2 dogs \ Died i 

High plane of protein J Survived 2 

nutrition — 3 dogs \ Died i 

Low plane of protein J Survived 2 

nutrition — 3 dogs \ Died i 



ON THE PRESERVATION OF FECES. 

By PAUL E. HOWE. T. A. RUTHERFORD and P. B. HAWK. 

(From the Laboratory of Physiological Chemistry of the Department of 
. Animal Husbandry of the University of Illinois.) 

The feces was collected in the ordinary friction-top paint pail 
and during the preservation period kept in a "cold room". 
The feces was analyzed for moisture and nitrogen immediately 
after defecation and at short intervals thereafter. A typical 
analysis follows: 





nRBT ANALTBIB. 


2 DATS. 


4 DATS. 


8 DATS. 


Nitrogen (Moisture- 
free) 


1.582 
74.85 


1.597 
74.62 


1.622 
74.40 


1.618 


Moisture 


74.93 
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Conclusions. 

I. The method of feces collection and preservation which 
involves the use of friction-top pails is very satisfactory for the 
following reasons: 

1. It permits of the analysis of the fresh feces. 

2. It prevents loss of moisture. 

3. It maintains the nitrogen content practically unaltered for 
at least twenty days and frequently for a much longer period. 

4. It eliminates all loss of material since the feces is not 
transferred to any other receptacle before it is thoroughly mixed 
for analysis. 

II. It is preferable to make the analysis on the fresh feces, 
since this procedure does away with all drying processes and 
hence eliminates the loss of nitrogen which invariably accom- 
panies such drying. 

A STUDY OF NUCLEOPROTEIN FROM THE GASTRIC 

MUCOSA. 

By ARCHIBALD E. OLPP. (By invitation). 

(From the Laboratory of Biological Chemistry of Columbia University , at the 
College of Physicians and Surgeons, New York.) 

Acid-precipitable nucleoprotein has been extracted from the 
gastric mucosa with dilute alkaline solution. The purified prod- 
uct appears to be free from mucin. The results of a special 
study of its properties will shortly be published in detail. It is 
planned to investigate also the possible relation between the 
gastric nucleoprotein and pepsinogen. 

THE ANALYSIS OF THE LEUCIN FRACTION IN 

PROTEIN HYDROLYSIS. 

By D. D. VAN SLYKE and P. A. LEVENE. 

{From the Rockefeller Institute for Medical Research, New York,) 

In the isolation of amino-acids from proteolytic products, 
leucin, isoleucin, and valin are almost invariably obtained as a 
hitherto inseparable mixttire. These acids, and likewise their 
copper salts, form isomorphous mixtures inseparable by crys- 
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tallization, and their esters have so nearly the same boiling 
points that they distil as one fraction. Consequently most 
investigators have not attempted a separation, but have reported 
the entire mass as "leucin." 

We have succeeded in separating readily and quantitatively 
the leucin isomers from the valin. The method rests on the fact 
that if a molecular lead acetate solution is added to an ammoniacal 
solution of the mixture, the leucins are precipitated as analytic- 
ally pure PbCCaHijOjN)^. The ammoniacal solution is prepared 
by suspending the acids in 7 parts of hot water, and adding i to 
2 parts of aqueous ammonia. An estimate of the proportion of 
leucin is calculated from the carbon content of the mixture, and 
20 per cent excess of lead acetate used. More may precipitate 
valin. The latter is obtained analytically pure by freeing the 
filtrate from lead with hydrogen sulphide, evaporating to dryness, 
and washing with absolute alcohol. A slight amount of valin 
dissolves, but is regained by evaporating the filtrate. 

Levene and Jacobs* showed that leucin and isoleucin can be 
readily separated when freed from valin. Consequently the 
systematic isolation of all three is now rendered comparatively 
easy. This is of importance, not only for protein analysis, but 
also for the preparation of pure, optically active valin and isoleu- 
cin, a task hitherto extremely difficult. 

FURTHER STUDIES OF PROTEIN COMPOUNDS. 

By WILLIAM J. GIES. 

(From the Laboratory of Biological Chemistry of Columbia University, at 
the College of Physicians and Surgeons, New York.) 

The following new products have lately been subjected to study 
from the special standpoints of preparation and properties: 
Copper, si ver, trimethylamin, guanidin, and histon compounds 
of mucoid; copper, silver and histon compounds of nucleopro- 
tein; potassium, calcium and copper compounds of alkali albumin- 
ate. 

Pure products of striking osmotic power have been prepared. 
Some of them, including silver compounds (after removal of 

'Levene and Jacobs: Biochem, Zeitschr., ix, p. 231, 1908. 
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impurities by dialysis), show in aqueous solution remarkable 
resistance to precipitation by alcohol and by alcohol-ether. 
Some of the pure, moist products are quite soluble in 90 per cent 
alcohol. 

The study is progressing with the help of Messrs. W. H. Eddy, 
M. G. Herzfeld, H. E. Buchbinder, O. C. Pickhardt and E. W. 
Baker. 



The inorganic composition of the blood of Limulus. By 

A. B. Macallum. 
On the function of the parath)rroid gland. By Carl Voegtlin 

and W. G. MacCallum. 
A study of the metabolism in Myositis ossificans. By Ralph W. 

Webster. 
On the nature of copper-protein compounds, and the effect of 

copper upon digestion. By Harvey W. Wiley and J. A. 

Herman Schreiber. 



ABSTRACT OF THE EXECUTIVE PROCEEDINGS OF THE 

BALTIMORE MEETINGS. 

New Members. H. M. Adler, Stanley R. Benedict, Thomas 
G. Brodie, Herbert H. Bunzel, Arthur D. Emmett, Andrew 
Hunter, Walter A. Jacobs, Oskar Klotz, A. H. Koelker, C. F. 
Langworthy, Gustav Mann, W. P. Morrill, J. R. Murlin, E. W. 
Rockwood, D. D. Van Slyke. (See page 201.) 

Officers for the Year 1909-10. President, Otto Folin; 
Vice-President, Thomas B. Osborne; Treasurer, Lafayette B. 
Mendel; Secretary, William J. Gies. Additional members of the 
council, John J. Abel, P. A. Levene, Graham Lusk. Nominat- 
ing committee, C. A. Herter, H. C. Jackson, Walter Jones, J. H. 
Kastle, Waldemar Koch, A. B. Macallum, John A. Mandel, 
Frederick G. Novy, Alfred N. Richards. 

Resolution. Resolved, That this Society most urgently 
recommends, to the House Committee on Ways and Means or 
other body having the matter in charge, that the present duty 
on scientific books published in English be removed. 

Dues. The annual dues were continued at Two Dollars 
($2.00). 

Next Annual Meeting. Time and place of the next annual 
meeting were referred to the council, with instruction to deter- 
mine both. 
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University Medical College. 

Benedict, Francis Gano. . . .Carnegie Institution of Washington, 

Vila St., Boston, Mass. 

Director of the Nutrition Laboratory. 

Benedict, Stanley R BowneHall, Syracuse University, 

Syracuse, N. Y. 
Instructor in Chemistry. 

Benson, C. C The University, Toronto, Canada. 

Associate Professor of Physiological Chemistry; Secretary of the 

Faculty of Household Science. 

Berg, William N Bureau of Animal Industry, 

U. S. Department of Agriculture, Washington, D. C. 

Chemist, Dairy Division. 

Bradley, Harold C. .. University of Wisconsin, Madison, Wis. 

Assistant Professor of Physiological Chemistry, Department of 

Physiology. 

Brodie, Thomas G The University, Toronto, Canada. 

Professor of Physiology. 

Brown, Orville Harry Missouri State Sanatorium, 

Mt. Vernon, Mo. 
Superintendent. 

BuNZEL, Herbert H University of Chicago, Chicago, 111. 

Assistant Instructor in Physiological Chemistry. 

Burton-Opitz, Russell. . . .437 West 59th St., New York City. 
Adjunct Professor of Physiology, Columbia University. 
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Chittenden, Russell H. . . .83 Trumbull St., New Haven, Conn. 

Professor of Physiological Chemistry, and Director of the Sheffield 

Scientific School, of Yale University, 

Crawford, Albert C Bureau of Animal Industry. 

U. S. Department of Agriculture, Washington, D. C. 

Physiologist. 

Dakin, Henry Drysdale 819 Madison Ave., New YorkCity. 

Dunham, Edward K 35 East 68th St., New York City. 

Emeritus Professor of Pathology, N, Y. University and Bellevue 

Hospital Medical College, 

Emmett, Arthur D University of Illinois, Urbana, 111. 

Associate, Animal Nutrition, Laboratory of Physiological Chemistry, 

College of Agriculture. 

Field, Cyrus W loi West Chestnut St., Louisville, Ky. 

Professor of Pathology and Bacteriology, University of Louisville. 

PoLiN, Otto Harvard Medical School, Boston, Mass. 

Associate Professor of Biological Chemistry. 

Foster, Nellis Barnes 69 East 54th St., New YorkCity. 

Associate Physician to the New York Hospital; Associate in 
Biological Chemistry, Columbia University. 

Gager, C. Stuart Horticultural Building, Columbia, Mo. 

Professor of Botany, University of Missouri. 

Garrey, Walter E Cooper Medical College, 

San Francisco, Cal. 
Professor of Physiology and Pharmacology. 

Gibson, Robert B University of Missouri, Columbia, Mo. 

Assistant Professor of Physiological Chemistry. 

GiES, William J 437 West S9th Street, New York City. 

Professor of Biological Chemistry, Columbia University; Consult- 
ing Chemist to the New York Botanical Garden. 
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Grindley. H. S University of Illinois, Urbana, 111. 

Professor of Animal Chemistry. 

Halsey, John T 602 Perrin Building, New Orleans, La. 

Professor of Materia Medica and Therapeutics, and Clinical 

Medicine, Tulane University. 

Haskins, Howard Davis East 9th St. and St. Claire Ave., 

Cleveland, Ohio. 
Assistant Professor of Organic Chemistry and Biochemistry, Med- 
ical Department of the Western Reserve University, 

Hatai, Shinkishi The Wistar Institute of Anatomy, 

Philadelphia, Pa. 
Associate in Neurology. 

Hatcher, Robert A 414 East 26th St., New York City. 

Professor of Pharmacology and Materia Medica, Cornell Univer- 
sity Medical College. 

Hawk, Philip B Chemistry Building, Urbana, 111. 

Professor of Physiological Chemistry, University of Illinois. 

Henderson, Lawrence J. .2Westmorly Court, Cambridge, Mass. 
Instructor in Biological Chemistry, Harvard University. 

Herter, Christian a 819 Madison Ave., New York City, 

Professor of Pharmacology and Therapeutics, Columbia University. 

Hunt, Reid 25th and E Sts., N.W., Washington, D. C. 

Chief, Division of Pharmacology, Hygienic Laboratory, U. S. Public 

Health and Marine Hospital Service. 

Hunter, Andrew Stimson Hall, Ithaca, New York. 

Assistant Professor of Biochemistry, Cornell University. 

Jackson, Holmes C Bender Hygienic Laboratory, 

Albany, New York. 

Adjunct Professor of Physiological Chemistry, Albany Medical 

College. 
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Jacobs, Walter A 66th St. and Ave. A, New York City. 

Assistant in Biological Chemistry, Rockefeller Institute for Medical 

Research. 

Jones, Walter Washington and Monument Sts., 

Baltimore, Md. 
Professor of Physiological Chemistry, Johns Hopkins University. 

Kastle, Joseph H . . . . 25th and E Sts., N. W., Washington, D. C. 

Chief, Division of Chemistry, Hygienic Laboratory, U. S. Public 

Health and Marine Hospital Service. 

Klotz, Oskar Royal Victoria Hospital, Montreal, Quebec. 

Assistant Pathologist to the Royal Victoria Hospital; Lecturer in 
Pathology, McGill University; Pathologist to the Maternity 
and the Alexandria Hospitals. 

Koch, Waldemar University of Chicago, Chicago, 111. 

Associate Professor of Pharmacology. 

KoELKER, A. H 227 West Monument St., Baltimore, Md. 

Assistant in Physiological Chemistry, Johns Hopkins University. 

KoELKER, William F. . . .Universityof Wisconsin, Madison, Wis. 
Assistant Professor of Organic Chemistry. 

Langworthy, C. F U. S. Department of Agriculture, 

Washington, D. C. 
Expert in Nutrition. 

Levene, p. a 66th St. and Ave. A, New York City. 

Member of the Rockefeller Institute for Medical Research. 

LoEB, Jacques University of California, Berkeley, Cal. 

Professor of Physiology. 

Loevenhart, Arthur S UniversityClub, Madison, Wis. 

Professor of Pharmacology and Toxicology, Universityof Wisconsin. 

Long, John H 2421 Dearborn St., Chicago, 111. 

Professor of Chemistry, Medical School of Northwestern University. 
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LusK, Graham 11 East 74th St., New York City. 

Professor of Physiology^ New York University and Bellevue 

Hospital Medical College. 

Macallum, a. B The University, Toronto, Canada. 

Professor of Physiology and Physiological Chemistry. 

Mackenzie, John J The University, Toronto, Canada. 

Professor of Pathology and Bacteriology; Pathologist to the Toronto 
General Hospital and Sick Children's Hospital. 

Macleod, J. J. R Western Reserve Medical College, 

Cleveland, Ohio. 
Professor of Physiology. 

Mandbl, John A 338 East 26th St., New York City. 

Professor of Chemistry, New York University and Bellevue Hospital 

Medical College, 

Mann, Gustav Tulane University, New Orleans, La. 

Professor of Physiology. 

Marshall, John 36th and Spruce Sts., Philadelphia, Pa. 

Professor of Chemistry and Toxicology , Department of Medicine, 

University of Pennsylvania. 

Mathews, Albert P University of Chicago, Chicago, 111. 

Professor of Physiological Chemistry; in charge of the Department 
of Physiology, Marine Biological Laboratory, Woods Hole, 
Mass. 

McCrudden, Francis H Pharmakologisches Institut, 

Wurzburg, Germany. 
Investigator. 

McGuiGAN, Hugh Washington University Medical School, 

St. Louis, Mo. 
Assistant Professor of Pharmacology. 

Mendel, Lafayette B 18 Trumbull St., New Haven, Conn. 

Professor of Physiological Chemistry, Sheffield Scientific School, 

Yale University. 
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Meyer, Gustave M 66th St. and Ave. A, New York City. 

Fellow in Chemistry, Rockefeller Institute for Medical Research. 

Morrill, Warren P Sydenham Hospital, Baltimore, Md. 

Resident Physician and Superintendent, 

MuRLiN, J. R 338 East 26th St., New York City. 

Assistant Professor of Physiology, New York University and 

Bellevue Hospital Medical College, 

Neilson, Charles Hugh 1402 S. Grand Ave., St. Louis, Mo. 

Professor of Physiological Chemistry, St, Louis University, 

NovY, Frederick G .University of Michigan, 

Ann Arbor, Mich. 
Professor of Bacteriology, 

Orndorff, William R Cornell University , Ithaca, N. Y. 

Professor of Organic and Physiological Chemistry, 

Osborne, Thomas B 52 Trumbtill St., New Haven, Conn. 

Research Chemist, Connecticut Agricultural Experiment Station; 
Research Associate, Carnegie Institution of Washington, 

Parker, William H 177 State St., Boston, Mass. 

Chemist in charge. United States Laboratories, 

Pennington, Mary E 1833 Chestnut St., Philadelphia, Pa. 

Chief of the Food Research Laboratory in the Bureau of Chemistry, 

U. S. Department of Agriculture, 

Pfaff, Franz 29 Gloucester St., Boston, Mass. 

Professor of Pharmacology and Therapeutics, Harvard Medical 

School, 

Pond, Raymond H 2573 Decatur Ave., Fordham, 

New York City. 
Biologist, Metropolitan Sewerage Commission of New York. 

Richards, Alfred N 2431 Dearborn St., Chicago, 111. 

Professor of Pharmacology, Northwestern University Medical School, 
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Richards, Herbert M Barnard College, Columbia Univ., 

New York City. 
Professor of Botany. 

RocKWOOD, Elbert W. . . .University of Iowa, Iowa City, Iowa. 
Professor and Head of the Department of Chemistry and Toxicology. 

Salant, William Bureau of Chemistry, 

U. S. Department of Agriculture, Washington., D. C. 

Pharmacologist, 

ScHREiNER, Oswald U. S. Department of Agriculture, 

Washington, D. C. 

Chief y Division of Fertility Investigations, Bureau of Soils. 

Shaffer, Philip A 414 East 26th St., New York City. 

Instructor in Pathological Chemistry, Department of Experimental 
Pathology, Cornell University Medical College; Physiological 
Chemist to the Huntington Fund for Cancer Research. 

Sherman, Henry C Columbia University, New York City. 

Professor of Organic Analysis. 

Simon, Charles E 1302 Madison Ave., Baltimore, Md. 

Professor of Clinical Pathology at the Baltimore Medical College. 

Smith, Herbert E 150 York St., New Haven, Conn. 

Professor of Chemistry and Dean of the Medical Faculty, Yale 

University. 

Sollman, Torald 1353 E. 9th St., Cleveland, Ohio. 

Professor of Pharmacology and Materia Medica, Medical Depart- 
ment of Western Reserve University. 

Stookey, Lyman B Los Angeles, Cal. 

Professor of Physiology, University of Southern California. 

Taylor, Alonzo E Berkeley, Cal. 

Professor of Pathology, University of California. 
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Underhill, Frank P 91 Clark St., New Haven, Conn. 

Assistant Professor of Physiological Chemistry, Sheffield Scientific 

School, Yale University. 

Van Slyke, Donald D 66th St. and Ave. A, New York City. 

Assistant Chemist, Rockefeller Institute for Medical Research. 

Vaughan, Victor C University of Michigan, 

Ann Arbor, Mich. 

Professor of Hygiene and Physiological Chemistry, and Dean of 
the Department of Medicine and Surgery. 

Voegtlin, Carl Washington and Monument Sts., 

Baltimore, Md. 

Associate in Pharmacology, Johns Hopkins University. 
Wakeman, Alfred J Greenwich, Conn. 

Wallace, George B....338 East 26th St., New York City. 

Professor of Pharmacology, New York University and Bellevue 

Hospital Medical College. 

Webster, Ralph W 126 State St., Chicago, 111. 

Assistant Professor of Pharmacological Therapeutics in Rush 
Medical College, University of Chicago; Pathological Chemist 
at the Cook County Hospital, Chicago. 

Welker, William H. . . .36th and Spruce Sts., Philadelphia., Pa. 

Demonstrator of Physiological Chemistry, University of 

Pennsylvania. 

Wells, H. Gideon University of Chicago, Chicago, 111. 

Assistant Professor of Pathology. 

Wheeler, Henry L Box 381, New Haven, Conn. 

Professor of Organic Chemistry, Sheffield Scientific School, Yale 

University. 
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Wiley, Harvey W Cosmos Club, Washington, D.C. 

Chief of the Bureau of Chemistry, and Chairman of the Board of 
Food and Drug Inspection, U, 5. Dept. of Agriculture; Pro- 
fessor of Agricultural Chemistry in the Graduate School of 
George Washington University. 

WiTTHAUS, R. A 55 West 33d St., New York City. 

Professor of Chemistry, Physics and Toxicology, Cornell Univer- 
sity Medical College. 

Wolf, Charles G. L 119 East 27th St., New York City. 

Instructor in Physiological Chemistry, Cornell University Medical 

College. 

Total number of members, March i, 1909 103 



CLASSIFIED LIST OF THE MEMBERS OF THE AMERICAN 
SOCIETY OF BIOLOGICAL CHEMISTS* 

MARCH I, I9C9. 

Albany Medical College. — ^Holmes C. Jackson 

Baltimore Medical CoUege. — Charles E. Simon. 

Carnegie Nutrition Laboratory (Boston). — ^Francis Gano Benedict. 

Columbia University. — Russell Burton- Opitz, Nellis B. Foster, William 
J. Gies, Christian A. Herter, H. M. Richards, H. C. Sherman. 

Connecticut Agricultural Experiment Station (New Haven). — ^ThomAS 
B. Osborne. 

Cooper Medical College (San Francisco). — ^Walter E. Garrey. 

Cornell University (Ithaca). — ^Andrew Hunter, W. R. Omdorfif. 

Cornell University Medical College (New York), — S. P. Beebe, Robert 
A. Hatcher, PhiUp A. Shaffer, R. A. Witthaus, C. G. L. Wolf. 

Harvard University. — Herman M. Adler, Otto Folin, Lawrence J. 
Henderson, Franz Pfaff. 

Johns Hopkins University. — ^John J. Abel, Samuel Amberg, Lewellys 
F. Barker, Walter Jones, A. H. Koclker, Carl Voegtlin. 

McGill University (Montreal). — ^J. George Adami, Oskar Ellotz. 

Metropolitan Sewerage Commission (New York). — Raymond H. Pond. 

Missouri State Sanitorium (Mt. Vernon). — Orville Harry Brown. 

New York Department of Health. — ^James P. Atkinson, Edwin J. Banzhaf. 

New York University. — ^Edward K. Dunham, Graham Lusk, John A. 
Mandel, J. R. Murlin, George B. Wallace. 

Northwestern University Medical School (Chicago). — ^John H. Long, 
Alfred N. Richards. 

Pennsylvania State College. — Henry P. Armsby. 

Pharmakologisches Institut (Wtlrzburg, Germany). — Francis H. McCrud- 
den. 

Rockefeller Institute for Medical Research. — ^Walter A. Jacobs, P. A. 
Levene, Gustave M. Meyer, Donald D. Van Slyke. 

St. Louis University. — C. H. Neilson. 

Sydenham Hospital (Baltimore). — ^Warren P. Morrill. 

Tulane University. — John T. Halsey, Gustav Mann. 

University of California. — ^Jacques Loeb, Alonzo E. Taylor. 

University of Chicago. — Herbert H. Bunzel, Waldemar Koch, Albert 
P. Mathews, Ralph W. Webster, H. Gideon Wells. 

University of Illinois. — ^Arthur D. Emmett, H. S. Grindley, Philip B. 
Hawk. 

University of Iowa. — Elbert W. Rockwood. 

University of Louisville. — Cyrus W. Field. 
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University of Michigan, — Frederick G. Novy, Victor C. Vaughan. 

University of Missouri. — C. Stuart Gager, Robert B. Gibson. 

University of Pennsylvania. — ^John Marshall, William H. Welker. 

University of Southern California (Los Angeles). — Lytnan B. Stookey. 

University of Syracuse. — Stanley R. Benedict. 

University of Texas. — ^A. E. Austin. 

University of Toronto. — C. C. Benson, Thomas G. Brodie, A. B. 
Macallum, John J. Mackenzie. 

University of Wisconsin. — Harold C. Bradley, William F. Koelker, 
Arthur S. Loevenhart. 

U. S. Department of Agriculture. — Carl L. Alsberg, William N. Berg, 
Albert C. Crawford, C. F. Langworthy, William Salant, Oswald Schreiner, 
Harvey W. Wiley, Washington; Mary E. Pennington, Food Research 
Laboratory, Philadelphia. 

U. S. Public Health and Marine Hospital Service (Washington, D. C). — 
Reid Himt, Joseph H. Kastle. 

U, S. Treasury Department (Chemical Laboratories, Boston). — ^William 
H. Parker. 

Washington University (St. Louis). — Hugh McGuigan. 

Western Reserve University (Cleveland). — Howard D. Haskins, J. J. 
R. Macleod, Torald Sollmann. 

Wistar Institute of Anatomy (Philadelphia). — Shinkishi Hatai. 

Yale University. — Russell H. Chittenden, Lafayette B. Mendel, Her- 
bert E. Smith, Frank P. Underbill, Henry L. Wheeler. 



Greenwich (Connecticut). — Alfred J. Wakeman. 

New York City (819 Madison Avenue). — H. D. Dakin. 

Unknown. — ^W. A. Beatty. 



Officers of the American Society of Biological Chemists — 1909-1910 

President — Otto Folin 
Vice-President — Thomas B. Osborne 
Treasurer — Lafayette B. Mendel 
Secretary — ^William J. Gies. 

Council — John J. Abel, Otto Folin, William J. Gies, P. A. Levene, 
Graham Lusk, Lafayette B. Mendel, Thomas B. Osborne. 

Nominating Committee — C. A. Herter, H. C. Jackson, Walter Jones, 
J. H. Kastle, Waldemar Koch, A. B. Macallum, John A. Mandel, Frederick 
G. Novy, Alfred N. Richards. 
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